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2-IMIN0-4- (THZO) OZO-S-POLyCyCIiOVUnriAZOLINBS FOR USB AS P13 KINASE IHIBITORS 

yield of the Invention 

This present invention is related to the use of imino-azolinone-vinyl fosed-benzene 
5 derivatives of Formula (I) for the treatment and/or prophylaxis of autoimmune disorders 
and/or inflammatory diseases, cardiovascular diseases, neurodegenerative diseases, allergy, 
asthma, pancreatitis, multiorgan Mure, kidney diseases, platelet aggregation, cancer, 
sperm motiUty, graft rejection or lung injuries. SpecificaUy, the present mvention is related 
to substituted imino-azolinone-vinyl fused-benzene derivatives for the modulation, notably 
10 the inhibition of the activity on function of the phospho-inositide-3'OH kinase fiunily, 
PDK, particularly of PDKy. 

Background of the invention 

Cellular plasma membranes can be viewed as a large store of second messenger that can be 
15 enlisted in a variety of signal transduction patiiways. As regards function and regulation of 
effector enzymes in phospholipid signalling pathways, tiiese enzymes generate second 
messengers from tiie membrane phosphoUpid pool (class I PB kinases (e.g. PDKgamma)) 
are dual-specific kinase enzymes, means they display both: lipid kinase (phosphorylation of 
phospho-inositides) as well as protein kinase activity, shown to be capable of 
20 phosphorylation of otiier protdn as substrates, including auto-phosphorylation as intra- 
molecular regulatory mechanism. These enzymes of phosphoUpid signalling are activated 
in response to a variety of extia-cellular signals such as growfli fectors, mitogens, integrins 
(cell-cell interactions) hormones, cytokines, viruses and neurotransmitters such as 
described in Scheme 1 hereinafter and also by intra-ceUular cross regulation by other 
25 signalling molecules (cross-talk, where the original signal can activate some parallel 
pathways that in a second step transmit signals to PI3Ks by intra-ceUular signalling 
events), such as small GTPases, kinases or phosphatases for example. 
The inositol phospholipids (phosphoinositides) intraceUular signalling pafliway begms with 
binding of a signalling molecule (extra cellular ligands, stimuli, receptor dimerization. 
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transactivation by heterologous receptor (e.g. receptor tyrosine kinase)) to a G-protein 
linked transmembrane receptor integrated into the plasma membrane. 

PDK converts the membrane phospholipid PIP(4,5)2 into PIP(3,4,5)3 which in turn can be 
5 further converted into another 3' phosphoiylated form of phosphoinositides by 5'-specific 
phospho-inositide phosphatases, thus PDK enzymatic activity results either directly or 
indirectly in tiie goieration of two 3'-phosphoinositide subtypes that fimction as 2*^ 
messengers in intta-cellular signal transduction {Trends Biochem. Sci. 22(7) p.267 -72 
(1997) by Vanhaesebroeck et aL; Chem. Rev. 101(8) p.2365 -80 (2001) by Leslie et al 
10 (2001); Annu. Rev. Cell. Dev. Biol. 17 p.615-75 (2001) by Katso et al. and Cell. Mol. Life 
Sci. 59(5) p.761 -79 (2002) by Toker et al.). Multiple PDK isoforms categorized by their 
catalytic subunits, their regulation by corresponding regulatory subunits, expression, 
patterns and signalling-^ific functions ^llOo, 5, and Y) perform this enzymatic 
reaction iEjq>. Cell Res. 25(1) p.239-54 (1999) by Vanhaesebroeck and Katso et al., 2001, 
IS above). 

The evolutionary conserved isoforms pllO a and p are ubiquitously expressed, while 8 and 
Y are more qiecifically expressed in the haematopoietic cell system, smooth muscle cells, 
myocytes and endotiielial cells (Ti-ends Biochem. Sci. 22(7) p.267-72 (1997) by 
20 Vanhaesebroeck et al.). Their eqpression might also be regulated in an inducible manner 
depending on the cellular-, tissue type and stimuli as well as disease context 

To date, eight mammalian PDKs have been identified, divided mto three main classes (I, n, 
and ni) on the basis of sequence homology, structure, binding partners, mode of activation, 

25 and substrate preference in vitro. Class I PDKs can phosphorylate phosphatidylinositol 
(PI), phosphatidylinositol-4-phosphate, and phosphatidylinositol-4,5-biphosphate (PIP2) to 
produce phosphatidylinositol-3-phosphate (Pff), phosphati(fylinositoI-3,4-biphosphate, and 
phosphatidylinositol-3,4,5-tiiphosphate, respectively. Class n PDKs phosphorylate PI and 
phosphatidylinositol-4-phosphate. Class IE PDKs can only phosphorylate PI 

30 (Vanhaesebroeck et al., 1997, above; Vanhaesebroeck et al., 1999, above and Leslie et al., 
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2001, above) G-piotein coupled receptors mediated phosphoinositide S'OH-kinase 
activatton via small GTPases such as and Ras, and consequently PI3K signalling plays 
a central role in establishing and coordinating cell polarity and dynamic organization of die 
cytoskeleton - which together provides the driving force of cells to move. 




o 



PtdIns-3-P 

5 Scheme A 

As above illustrated in Scheme 1, Phosphoinositide 3-kinase (PDK) is involved in the 
phosphorylation of Phosphatidylinositol (Ptdlns) on the third carbon of the inositol ring. 
The phosphorylation of Ptdlns to 3,4,5-tiiphosphate (PtdIns(3,4,5)P3), PtdIns(3,4)P2 and 
PtdIns(3)P acts as second messengers for a variety of signal transduction pathways, 

10 including those essential to cell proliferation, cell differentiation, cell growth, cell size, cell 
survival, apoptosis, adhesion, cell motility, cell migration, chemotaxis, invasion, 
cytoskeletal rearrangement, cell shape changes, vesicle trafficking and metaboUc pathway 
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(Katso ct al., 2001, above and MoL Med. Today 6(9)p.347-57 (2000) by Stein). 
Chemotaxis - the diiected movement of cells toward a concentration gradient of chemical 
attractants, also called chemokines is involved in many important diseases such as 
inflammation/auto-immunity, neurodegeneration, angiogenesis, invasion/metastasis and 
5 wound healing (Immunol Today 21(6) p.260-4 (2000) by Wyman et al.; Science 287(5455) 
p.1049-53 (2000) by Hirsch et al.; FASEBJ. 15(11) p.2019-21 (2001) by Hirsch et al. and 
Nat Immunol 2(2) p.108-15 (2001) by Gerard et aL). 

Recent advances using gmetic approaches and pharmacolo^cal tools have provided 

10 insights into signalling and molecular pathways tfmt mediate chemotaxis in response to 
chemoattractant activated G-protein coi5)led recqjtors PI3-Kinase, responsible for 
generating these phosphorylated signalling, products, .was.originally identified as an activity 
associated with viral oncoproteins and growtiti fector receptor tyrosine kinases that 
phosphorylates phosphatiifylinositol (PI) and its phosphorylated derivatives at the 3*- 

15 hydroxyl of the inositol ring (Panqyotou et al., Trends Cell Biol 2p.358-60 (1992)). 
However, more recent biochemical studies revealed that, class I PI3 kinases (e.g. class IB 
isoform PDKY) are dual-specific kinase enzymes, means they dispky both: lipid kinase 
(phosphorylation of phospho-inositides) as well as protein kinase activity, shown to be 
capable of phosphorylation of other protein as substrates, including auto-phosphorylation as 

20 intra-molecular regulatory mechanism. 

PI3-kinase activation, is therefore believed to be involved in a range of cellular responses 
including cell growth, differentiation, and ^ptosis {Parker et al. Current Biology, 5 
p.577-99 (1995); Yao et al.. Science. 267p.2003-05 (1995)). PB-kinase appears to be 
involved in a number of aspects of leukocyte activation. A p85-associated PD-kinase 

25 activity has been shown to physically associate witii the cytoplasmic domain of CD28, 
which is an important costimulatory molecule for the activation of T-cells in response to 
antigen (Pages et al. Nature. 369 p,327-29 (1994); Rudd. Immunity 4p.527-34 (1996)). 
Activation of T cells tittough CD28 lowers the threshold for activation by antogen and 
increases flie magnitude and duration of the proliferative respome. These effects are linked 

30 to increases in the transcription of a number of genes including interleukin-2 (IL2), an 
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important T cell growth fector {Eraser et al, Science, 251p.313-16 (1991)). Mutation of 
CD28 such that it can longer interact with PIS-kinase leads to a Mure to initiate IL2 
production, suggesting a critical role for PI3-ldnase in T cell activation. PISKyhas been 
identified as a mediator of G beta-gamma-dependent regulation of JNK activity, and G 
5 beta-gamma are subunits of heterotrimeric G proteins (Lopez-Ilasaca et al, J. Biol. Chem. 
273(5) p.2505-8 (1998)). Cellular processes in which PI3Ks play an essential role include 
suppression of apoptosis, reorganization of the actin skeleton, cardiac myocyte growtii, 
glycogen synthase stimulation by insulin, TNFot-mediated neutrophil priming and 
supa:oxide generation, and leukocyte migration and adhesion to endothelial cells. 

10 

Recently, (Laf&rgue et al., Immunity 16(3)p.441 -51 (2002)) it has been described that 
PDKy relays inflammatory signals through various G(i)-eoupled receptors and its central to. 
mast cell function, stimuli in context of leukocytes, immunology includes cytokines, 
chemokines, adenosines, antibodies, integrins, aggregation &ctors, growtibi Actors, vkuses 
15 or hormones for example (J. Cell Scu 114(Pt 16) p.2903 -10 (2001) by Lawlor et al.; 
LafBirgue et al., 2002, above and Ctar.Opinion Cell Biol. 14(2) p.203 -13 (2002) by 
Stephens et al.). 

Specific inhibitors against individual members of a family of enzymes provide invaluable 
tools for deciph^ing functions of each enzyme. Two compounds, LY294002 and 

20 wortmannin (cf. hereinafter), have beoi widely used as PD-kinase inhibitors. These 
compounds are noohspecific PI3K inhibitors, as they do not distin^h among tiie four 
members of Class I PD-kinases. For example, tiie IC50 values of worhnannin against each 
of die various Class I PI3-kinases are in the range of 1-10 nM. Similarly, tiie IC50 vahies for 
LY294002 against each of these PI3-kinases is about 15-20 (Fruman et al. Arm. Rev. 

25 Biochem., 67p.481 -507 (1998)), also 5-10 microM on CK2 protein kinase and some 
inhibitory activity on phoq)holipases. Wortmannin is a fungal metabolite which irreversibly 
inhibits PBK activity by binding covalentiy to tiie catalytic domain of tiiis ©ozyme. 
Inhibition of PDK activity by wortmannin eliminates the subsequent cellular response to 
flie extracellular fector. For example, neutit)phils respond to tiie chemokine fMet-Leu-Phe 

30 (fMLP) by stimulating PDK and syntiiesizing Ptdlns (3, 4, 5)P3. This syntiiesis correlates 
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with activation of the lespirators burst involved in neutrophil destruction of invading 
microorganisms. Treatment of neutrophils with wortmannin prevents tiie fMLP-induced 
respiratory burst response {Thekn et ah, Proc. Natl Acad. Set USA, 91p.4960-64 (1994)). 
Indeed, these experiments with wortmannin, as well as other experimental evidence, shows 
5 tiiat PI3K activity in cells of hematopoietic lineage, particularly neutrophils, monocytes, 
and otiier types of leukocytes, is involved in many of the non-memory immune response 
associated with acute and chronic inflammaticm. 




LY 294002 Wortmannin 



10 Based on studies using wortmannin, tiiere is evidence tiiat PI3-kinase fimction is also 
required for some aspects of leukocyte signalling tiirough G-protein coupled receptors 
(Jhelen et al, 1994, above). Moreover, it has been shown that wortmannin and LY294002 
block neutrophil migration and superoxide release. However, in as much as these 
compounds do not distinguish among the various isoforms of PI3K, it remains unclear 

15 which particular PBK isoform or isoforms are involved in these phenomena. 

Cyclooxygeaase inhibiting benzofiiran derivatives are disclosed by John M. Janusz et al., in 
J.Med.Chem. 1998; Vol 41, No. 18. 



Summary of the invention 
20 The present invention relates to 2-miino-azolinone-vinyl fused-benzene daivatives of 

Formula (T): 
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A, X, Y, R', and G of Formula 00 are defined in the below detailed description, their 
use, pharmaceutical preparation and synthesis Aereof. The compounds of Formula (I) are 
useful as medicamoits in particular for the treatment and/or prophylaxis of autoimmune 
S disorders and/or inflammatory diseases, cardiovascular diseases, neurodegenerative 
diseases, Iddn^ diseases, platelet aggregation, cancer, transplantadon, graft rejection or 
lung injuries. According to one embodiment of the present inv^tion, the compounds of 
Formula (t) are inhibitors of phosphato-inositides 3-kinases (Pi3Ks), particularly of 
Phosphatoinositides 3-kinases gamma ^ISKy). 

10 

Detailed description of the invention; 

The following paragraphs provide definitions of tiie various chemical moieties that make 
\jp the compounds according to the invention and are intended to apply uniformly through- 
out the specification and claims unless an odierwise expressly set out definition provides a 
IS broader definition. 

'•Ci-Q -all^r refers to monovaloit attyl groups having 1 to 6 carbon atoms. This term is 
exemplified by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert- 
butyl, n-hexyl and the like. 

20 

"Aryl" refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon atoms 
having a single ring ie.g., phenyl) or multq)le condensed rings (e.g., naphthyl). Prefixed 
aryl include phenyl, naphthyl, phenantrenyl and the like. 
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••Ci-Q-aUcyl aiyr refeis to Ci-Q-alkyl groups having an aryl substitaent, including benzyl, 
pheaethyl and the like. 

"Heteroaryr refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fiised-ring 
heteroaromatic group. Particular examples of heteroaromatic groups include optionally 
substituted pyridyl, pynolyU fiiryl, thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, 
isothiazolyl, pyrazolyl, U^-triazolyl, U,4-triazolyl, 1,23-oxadiazolyl, 1,2,4-oxadia- 
zolyl, 1 A5-oxadiazolyl, l,3,4-oxadiazolyl,l,3,4-triazinyl, 1,23-triazinyl, benzo&ryl, [2,3- 
dihydro]benzofuryl, isoben2X)furyl, benzolhienyl, benzotriazolyl, isobenzothienyl, indolyl, 
isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[l,2-a]pyridyl, benzothiazolyl, benzoxa- 
zolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl, cinnolinyl, napthyridinyl, 
pyrido[3,4-b]pyridyl, pyrido[3,2.b]pyridyl, pyrido[4,3-b]pyridyl, quinolyl, ispquinplyl, 
tetiazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl, 
caibazolyl, xanthenyl or benzoquinolyl. 

"Ci-Ce-alkyl heteroaryr refers to Ci-Q-alkyl ffovps having a heteroaiyl substituent, 
including 2-fuiylmethyl, 2-thienyhnediyl, 2-(lH-indol-3-yl)elhyl and the like. 

"Ca-Ce-alkenyl" refers to alkenyl groups preferably having firom 2 to 6 carbon atoms and 
having at least 1 or 2 sites of alkenyl unsaturation. Preferable alkenyl groups include 
ethenyl (-CH=CH2), n-2-propenyl (allyl, -CH2CH=CH2) and the like. 

••C2-C6-alkenyl aryl'* refers to C2-CValkenyl groups having an aiyl substituent, including 2- 
phenylvinyl and the Uke. 

••C2-C6-alkenyl heteroaryl" refers to C2-C6-alkenyl groups having a heteroaryl substituent, 
including 2-(3-pyridinyl)vinyl and the like. 

'•C^-Ce-alkynyr refers to alkynyl groups preferably having from 2 to 6 carbon atoms and 
having at least 1-2 sites of alkynyl unsaturation, preferred alkynyl groiq?s include elhynyl 
(-OCH), propargyl (-CH2OCH), and the like. 
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••Ca-Cs-alkynyl aiyr refers to C2-C6-alkynyl groups having an aryl substituent, including 
phenylethynyl and tiie like. 

"C2-C6-alkynyl heteroaiyr refers to C2-C6-alkynyl groups having a heteroaryl substituent, 
including 2-thiaiyleOiynyl and the like. 

"Cs-Cg-cycloall^r refers to a saturated carbocyclic group of from 3 to 8 carbon atoms 
having a single ring (e.g., cyclohexyl) or multiple condensed rings (eig., norbomyl). 
Preferred cycloall^l include cyclopentyl, cyclohecyl, norbomyl and the like. 
"Heterocycloalkyl" refers to a Ca-Cg-cycloalkyl group according to the delBnition above, in 
which up to 3 carbon atoms are replaced by heteroatoms chosen from the group consisting 
of O, S, NR, R being defined as hydrogen or methyl. Preferred hetero(^cloall^l include 
pyrrolidine, piperidine, pq)erazme, 1-methylpiperazine, morpholine, and the like. 

"Ci-Ce-alkyl cycloalkyl" refers to Ci-Ce-alkyl groiqw having a cycloalkyl substi.tuent, 
including cyclohexyhnethyl, cyclopenlylpropyl, and the like. 

"Ci-Ce-alkyl heterocycloalkyl" refers to Ci-Ce-alkyl groups having a heterocycloalkyl 
substituent, including 2-(l-pyrrolidinyl)ethyl, 4-morpholinyhnethyl, (l-methyl-4- 
piperi(Unyl)methyl and the like. 

"Caiboxy" refers to the group -C(0)OH. 

••Ci-Ce-alkyl carboxy" refers to Ci-Ce-alkyl groups having an carboxy substituent, 
including 2-carbo;Qrethyl and tide hke. 

"Acyl" refers to the group -C(0)R where R includes "Ci-Ce-alkyl", "aryl", "heteroaiyl", 
"Ci-C6-alkyl aryl" or "Ci-Ce-alkyI heteroaryl". 
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"Ci-Q-alkyl acyl" refers to Ci-Q-alkyl groups having an acyl substituent, including 2- 
acetylethyl and (he like. 

"Aryl acyl" refers to aryl groups having an acyl substituent, including 2-acetylphenyl and 
the like. 

"Heteroaryl acyl" refers to hetereoaryl groiq^s having an acyl substituent, including 2- 
acety^yridyl and the like. 

*'C3-C8-(hetero)cycloalkyl acyl" refers to 3 to 8 membered cycloalkyl or heterocycloalkyl 
groups having an acyl substituent 

"Acyloxy" refers to the giovq) -OC(0)R where R includes H, "Ci-Ce-alkyl", "Ca-Q- 
alkenyl", "C2-C6-alkynyl", "Ca-Cg-cycloalkyl", heterocycloalkyl"heterocycloalkyr, "aryl", 
♦•heteroaiyl". Xi-Q-alkyl aryl" or '•Ci-Q-alkyl hetraroaryr, "Ci-Ce-alkenyl aryl", "Cz-Ce- 
alkenyl heteroaryl", "Ca-Ce-alkynyl aryl", "(^-Q-alkynylheteroaryl", "Ci-Cs-alkyI 
cycloalkyl", "Ci-Ce-alkyl heterocycloalkyl". 

"Ci-Q-alkyl acyloxy" refers to Ci-Cs-alkyl groups having an acyloxy substituent, 
including 2-(acetyloxy)e%l and the like. 

"Alkoxy" refers to the group -0-R where R includes "Ci-Ce-alkyr or "aryl" or "hetero- 
aryl" or "Ci-C6-alkyl aryl" or "Ci-Q-alkyl heteroaryl". Preferred alkoxy groiq)s include by 
way of example, methoxy, efhoxy, phaioxy and tiie like. 

"Ci-Ce-alkyl alkoxy" refers to Ci-Q-alkyl groups having an alkoxy substituent, including 
2-edioxye&yl and the like. 

"Alkoxycarbonyl" refers to tiie groiq) -C(0)OR where R includes H, "Ci-Q-alkyl" or 
"aryl" or "heteroaryl" or "Ci-Ce-alkyl aryl" or "Ci-Q-alkyl heteroaryl". 
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••Ci-C6-alkyl alkoxycaibonyr refers to Ci-Cs-alkyl groups having an alkoxycarbonyl 
substituent, including 2-(benzyloxycarbonyl)ethyl and tfie like. 

"Aminocarbonyl" refers to the group -C(0)NRR' where each R, R' includes independently 
hydrogen or Ci-Ce-alkyl or aiyl or heteroaiyl or "Ci-Ce-alkyl aiyl" or "Ci-Ce-alkyl hetero- 
aiyr. 

"Ci-Q-alkyl aminocaibonyr refers to Ci-C«-alkyl groups having an aminocarbonyl 
substituent, mcluding 2-(dune1hylaminocaibonyl)etfayl and die like. 

"Acylamino" refers to the group -NRC(0)R' where each R, R' is independently hydrogen, 
"Ci-C6-alkyr, "Ci-Ce-alkenyr, "Ca-Ce-alkynyl", "Ca-Cs-cycloalkyr, "heterocyclpalkyl", 
"aryl", "heteroaryl", "Ci-Ce-alkyl aryl" or "Ci-Ce-alkyl heteroaryl", "Ci-Q-alkenyl aryl", 
"Cz-Cfi-alkenyl heteroaryl", X2-C6-alkynyl aryl", "CrQ-alkynylheteroaryl", "Ci-Ce-alkyI 
cycloalkyl", "Ci-Q-alkyl heterocycloalkyl". 

"Ci-Q-alkyl acylamino" refers to Ci-Ce-allQrl groups having an acylamino substituent, 
including 2-(propionylamino)efliyl and the like. 

••Ureido" refers to the group -NRC(0)NR'R" where each R, R', R" is independently 
hydrogen, "Ci-Cs-alkyl", "Cz-Cfi-aUcenyl", "C2-C6-alkynyl", "Ca-Cg-cycloalkyl", 
••heterocycloalkyr, "aryl", "heteroaryl", "Ci-Ce-alkyl aryl" or "Ci-Ce-alkyl heteroaryl", 
"C2-C6-alkenyl aryl", '*C2-C6-alkenyl heteroaryl", "(i-Ce-alkynyl aryl", "Ca-Q- 
alkynylheteroaryr, "Ci-Ce-alkyI cycloalkyl", "Ci-Q-alkyl heterocycloalkyr, and where R' 
and R", together with the nitrogen atom to which tbey are attached, can optionally form a 
3-8-membered heterocycloalkyl ring. 

••Ci-Ce-alkyl ureido" refers to Ci-CValkyl groups having an ureido substituent, including 2- 
(//'-methylureido)ethyl and die like. 
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"Caibamate" refers to the group -NRC(0)OR' where each R, R' is indepeodeiitly 
hydrogen, "Ci-C6-alkyr, "C2-C6-alkenyr, •'Ci-Ce-alkynyr, **C3-C8-cycloalkyr, 
"heterocycloalkyr, "aryr, "heteioaryl", "Ci-Q-alkyl aryl" or ♦•Ci-C6-alkyl heteroaryr, 
"C2-C6-alkenyl aryl", "Cz-Ce-alkenyl heteroaryl", "Ci-Ce-alkynyl aryl", '•Cj-Ce- 
alkynylheteroaryr, "Ci-Ce-alkyl cycloalkyl", "Ci-Q-alkyl heterocycloalkyr. 
"Amino" refers to the group -NRR' where each R,R' is independently hydrogen or "C1-C6- 
alkyP or -aryl" or "heteroaryr or "Ci-C6-alkyl aryr or "Ci-Q-alkyl heteroaryl", or 
"cycloalkyl", or "heterocycloalkyr, and where R and R', together with the nitrogen atom to 
which &ey are attadied, can optionally form a 3-8-membered heterocycloalkyl ring. 

"Ci-Ce-alkyl amino" refers to Ci-Cs-alkyl groups having an amino substituent, including 2- 
(l-pyn:olidinyl)efliyl and the like. .. 

"Ammonium" refers to a positively charged group -N*RR*R", where each R,R',R" is 
independently "Ci-Ce-alkyr or "Ci-Q-alkyl aryr or "Ci-Q-alkyl heteroaryl", or 
"cycloalkyl", or "heterocycloalkyl", and where R and R', together with the nitrogen atom to 
which they are attached, can optionally form a 3-8-m^bered heterocycloallgrl ring. 

"Ci-Ce-alkyI ammonium" refers to Ci-Ce-alkyl groups having an ammonium substituent, 
including 2-(l-pyrrolidinyl)ethyl and the like. 

"Halo^" refCTS to fluoro, chloro, laomo and iodo atoms. 

"Sulfonyloxy" refers to a group -OSO2-R wherein R is selected fixjm H, •KDi-Ce-aUqrl", 
"Ci-Ce-alkyl" substituted with halogens, e.g., an -OSO2-CF3 group, "C2-C6-alkenyl", "C2- 
Q-alkynyl", "Cs-Cg-cycIoalkyl", "heterocycloalkyl", "aryl", "heteroaryl", "Ci-Ce-alkyI 
aryr or "Ci-Cs-alkyI heteroaryl", "C2-C6-alkenyl aryr, "C2-C6-alkenyl heteroaryl", "C2- 
Q-alkynyl aryl", "C2-C6-alkynylheteroaryl", "Ci-Ce-alkyI cycloalkyr, "Ci-Q-alkyl 
heterocycloalkyl". 
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*x:i-C6-alkyl sulfonyloxy" refers to Ci-Cs-alkyl groups having a sulfonyloxy substituent, 
including 2-(inethylsulfonyloxy)ethyl and the like. 

"Sulfonyr refers to group "-SO2-R" wherein R is selected fiom H, "aryl", ••heteroaryl", 
"Ci-Ce-alkyl", "Ci-Ce-alkyl" substituted witii halogens, e.g., an -SO2-CF3 group, "C2-C6- 
alkenyl". "C2-C6-alkynyr, "Ca-Cg-cycloalkyl", "heterocycloalkyl", "aryl", "heteroaryr, 
"Ci-Q-alkyl aryl" or "Ci-Q-alkyl heteroaryr, "C2-C6-alkenyl aryl", "Q-Q-alkenyl 
heteroaryr, "C2-C6-alkynyl aryl", "Ci-Q-alkynylheteroaryl", "Ci-Ce-alkyI cycloalkyl". 
"Ci-C6-alkyl heterocycloalkyl". 

"Ci-Cs-alkyl sulfonyl" refers to Ci-Cs-alkyl groups having a sulfonyl substituent, including 
2-(methylsulfonyl)e1hyl and the like. 

"Sulfinyl" refers to a group "-S(0)-R" wherein R is selected from H, "Ci-Q-alkyl", "Cr 
Ce-alkyl" substituted with halogens, e.g., a -SO-CF3 group, "C2-C6-alkenyr, "C2-C6- 
alkynyl", "Cj-CVcycloalkyr, 'Tieterocycloalkyr, "aryl", •'heteroaryr, "Ci-Ce-alkyl aryr 
or "Ci-Q-alkyl heteroaryl", "(VQ-alkenyl aryl", "C2-C6-alkenyl heteroaryr, "C2-C6- 
alkynyl aryl", "C2-C6-alkynylheteroaryl", "Ci-Ce-alkyl cycloalkyl", "Ci-Ce-alkyI 
het^cycloaU^l". 

••Ci-Q-alkyl sulfinyl" refers to Ci-Cs-alkyl groiq)s having a sulfinyl substituent, including 
2-(methylsulfinyl)ethyl and tiie like. 

"Sulfimyl" refers to ffoaps -S-R where R includes H, "Ci-Cs-alkyl", "Ci-Ce-alkyl" 
substituted with halogens, eg., a -SO-CF3 group, "C2-C6-alkenyi", "C2-C6-alkynyr, "C3- 
Cg-cycloalkyr, "heterocycloalkyl", "aryl", *lieteroaryr, "Ci-Q-alkyl aryl" or"Ci-C6-alkyl 
heteroaryl", "Cz-Q-alkenyl aryl". "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl aryl", "C2- 
Q-alkynylheteroaryl", "Ci-Ce-alkyl cycloalkyl", "Ci-Ce-alkyl heterocycloalkyl". Preferred 
sulfimyl groups include melhylsulfenyl, elhylsulfanyl, and the like. 
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♦•Ci-Cs-alkyl sulfenyl" refers to Ci-Cs-alkyl groups having a sulfenyl substituent, including 
2-(e1faylsul&nyl)ethyl and the like. 

"Sulfonylamino" refers to a group -NRSO2-R' where each R, R' includes independently 
hydrogen, "Ci-Q-alkyl", "Cj-Ce-alkenyl", "Ca-Cs-alkynyl", "Cs-Cs-cycloalkyl", 
♦Tieteiocycloalkyr. "aiyr, "heteroaryr. •'Ci-Q-alkyl aryl" or "Ci-C6-alkyl heteroaryl", 
"C2-C6-alkenyl aiyl", "Cz-Q-alkenyl heteroaiyl", "Ci-Q-alkynyl aryl", "C2-C6- 
alkynylheteroaryr, "Ci-Ce-alkyl cycloalkyl", "Ci-Q-alkyl heterocycloalkyl". 

"Ci-Ce-alkyl sulfonylamino" refers to Ci-Cs-alkyl groups havmg a sulfonylamino 
substituent, including 2-(ethylsulfonylamino)ethyl and die like. 

"Aminosulfonyl" refers to a group -SOi-NEUEt' where each R, R' includes independently 
hydrogen, "Ci-Q-alkyr, "C2-C6-aIkenyr, "Ca-Q-alkynyl", "Ca-Cg-cycloalkyl", 
•lieteiocycloalkyr, "aryl**, "heteroaryr, "Ci-Q-alkyl aryl" or "Ci-Ce-alkyl heteroaryl", 
"Ci-Ce-alkenyl aryl", "C2-C6-alkenyl heteroaryl", "Cz-Ce-alkynyl aryl", "C2-C6- 
alkynylheteroaryr, "Ci-Ce-alkyl cycloalkyl", "Ci-Ce-alkyl heterocycloalkyl". 

••Ci-Ce-alkyl aminosulfonyl" refers to Ci-Cs-alkyl groups having an aminosulfonyl 
substituent, including 2-(cyclohexylaminosulfonyl)ediyl and the like. 

"Substituted or unsubstituted": Unless otherwise constrained by the definition of the indir 
vidual substituent, the above set out groups, like "alkyl", "alkenyl", "alkynyl", "aryl" and 
"hetMoaryl" ete. groups can optionally be substituted with from 1 to 5 substituents selected 
from the group consisting of "C-Ce-alkyl", "Cz-Cs-alkenyl", "Cz-Q-alkynyl", 
"cycloalkyl", "heterocycloalkyl", "Ci-Ce-alkyl aiyl", "Ci-Ce-alkyl heteroaryl", "Ci-Ce- 
alkyl cycloalkyl", "Ci-C6-alkyl heterocycloalkyl", "amino", "ammonium", "acyl", 
"acyloxy", "acylammo", "aminocarbonyl", "alkoxycarbonyl", "ureido", "aryl", 
"carbamate", "heteroaryl", "sulfinyl", "sulfonyl", "alkoxy", "sulfenyl", "halogen", 
"cafboxy", trihalomelhyl, cyano, hydroxy, merc^to, nitro, and the like. Alternatively said 
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substitution could also comprise situations where neighbouring substituents have 
undergone ring closure, notably when vicinal fiinctional substituents are involved, thus 
forming, e.g., lactams, lactons, cyclic anhydrides, but also acetals, thioacetals, aminals 
formed by ring closure for instance in an eflFort to obtain a protective group. 

5 

*Thannaceutically acceptable cationic salts or complexes" is intended to define such salts 
as the alkali metal salts, (e.g. sodium and potassium), alkaline earth metal salts (e.g. 
calcium or magnesium), aluminium salts, ammonium salts and salts with organic amines 
such as witii metfaylamine, dimetiiylamine, trimetiiylamine, etiiylamine, triethylamine, 

10 moipholine, N-Me-D-glucamine, N,N'-bis(phenyhnethyl)-l,2-etiianediamine, 
ethanolamine, diethanolamine, ethylenediamine, N-methyhnorpholine, piperidine, 
benzathine (NJ^'-dibenzylethylenediamine), choline, ethylene-diamine, meglumine (N- 
me&ylglucamine), benethamine (N-benzylphenelhylamine), diethylamine, piperazine, 
thromethamine (2-amino-2-hydroxymethyH,3-propanediol), procaine as well as amines of 

15 formula -NIUR.',R** wherein R, R*, R" is independentty hydrogen, alkyl or benzyl. 
Especially preferred salts are sodium and potassmm salts. 

'TharmaceuticaUy acceptable salts or complexes" refers to salts or complexes of tiie below- 
identified compounds of Formula CO that retain the desired biological activity. Examples of 
20 such salts include, but are not restricted to acid addition salts formed witii inorganic acids 
(eg., hydrochloric acid, hydi«bromic acid, sulfuric acid, phosphoric acid, nitric acid, and 
the like), and salts formed with organic acids such as acetic acid, oxalic acid, tartaric acid, 
succinic acid, malic acid, fimwric add, maleic acid, ascorbic acid, ben2»ic acid, tannic add, 
pamoic acid, alginic acid, polyghitamic acid, naphtiialene sulfonic acid, naphtiialene 

25 disulfonic acid, and poly-galacturonic add. Said compounds can also be administered as 
phaimaceutically acceptable quatemary salts known by a person skilled in tiie art, which 
specifically include tiie quartemary ammonium salt of tiie formula -NR,R',R" * Z", wherein 
R, R', R" is mdependentiy hydrogen, alkyl, or benzyl, Ci-Ce-alkyl, Ci-Ce-alkenyl, Ca-Ce- 
alkynyl, Ci-Ce-alkyl aryl, Ci-Ce-alkyl heteroaryl, cycloalkyl, heterocycloalkyl, and Z is a 

30 counterion, including chloride, bromide, iodide, -0-alkyl, toluenesulfonate. 



wo 200S/0 11686 



PCT/EP2004/051625 



16 

methylsulfonate, sulfonate, phosphate, or caiboxylate (such as beozoate, succinate, acetate, 
glycolate, maleate, malate, fiimaiate, citrate, tartrate, ascorbate, cinnamoate, mandeloate, 
and diphenylacetate). 

5 *Tharmaceutically active derivative" refers to any compound Aat upon administration to 
the recipient, is capable of providing directly or indirectly, the activity disclosed herein. 
♦•Enantiomeric excess" (ee) refers to the products that are obtained by an asymmetric syn- 
desis, le. a syn&esis involving non-racemic starting materials and/or reagents or a syn- 
thesis comprising at least one oiantioselective step, whereby a surplus of one oiantiomer in 

10 the order of at least about 52% ee is yielded. 

It has now been found that compounds, of the present invention are modulators of the 
Phosphatoinositides 3-kinases (PDKs), particularly of Phosphatoinositides 3-kinase y 
(PDKY). When tiie phosphatoinositides 3-kmase (PBK) enzyme is inhibited by Uie 

15 confounds of the presait invention, PDK is unable to exert its enzymatic, biological 
and/or pharmacological effects. The compounds of the present mvention are therefore 
useful in the treatment and prevention of autoimmune disorders and/or inflammatory 
diseases, cardiovascular diseases, neurodegenerative diseases, bacterial or viral infections, 
kidney diseases, platelet aggregation, cancer, transplantation, graft rejection or lung 

20 injuries. 

The presoit invration relates to 2-imino-azolinone-vinyl fused-benzene derivatives of 
Formula CO: 



R^ 
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5 The present invention further relates to the use of 2-imino-azolinone-vinyl fiised-benzene 
derivatives of Formula CO- 
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0) 



wherein A; X; Y; R'; R^; and G arc defined below as a medicament and with the proviso 
Uutt the following 4 compounds are excluded : 




5 General Formula (I) according to the present invention also comprises its tautomers, its 
geometrical isomers, its optically active forms as enantiomers, diastereomers and its 
racematB forms, as well as pharmaceutically acceptable salts thereof Preferred 
pharmaceutically acceptable salts of the Formula (I) are acid addition salts formed with 
pharmaceutically acceptable adds like hydrochloride, hydrobromide, sulfete or bisulfete, 

10 phosphate or hydrogen phosphate, acetate, benzoate, succinate, fumarate, maleate, lactate, 
citrate, tartrate, gluconate, methanesulfonate, benzenesulfonate, andpara-toluenesulfonate 
salts. 



15 
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A fust aspect of the present invention consists in novel compounds of Fonnula (0 : 

Y 

A is an unsubstituted or substituted 5-8 membeted heterocyclic group or an unsubstituted or 
substituted caibocyclic group. Preferably, A is a hetm>cyclic moiety. 
Said caibocyclic group may be fused with an unsubstituted or substituted aryl, an 
unsubstituted or substituted heteroaryl, an unsubstituted or substituted cycloalkyl or an 
unsubstituted or substituted heterocycloalkyl. 

Such heterocyclic or carbocyclic groups comprise aryl, heteroaryl,. cycloalkyl and 
hstaocyclosSkyly including phenyl, phenantrenyl, cyclopentyl, cyclohexyl, norbomyl, 
pyrrolidine, piperidine, piperazine, 1-melhylpiperazine, moipholine, pynolyl, foranyl, 
Ihienyl, imidazolyl, oxazolyl, isoxazolyl, Ihiazolyl, isolhiazolyl, pyrazolyl, 1,2,3-triazolyl, 
lA4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, lA5-oxadiazolyl, 1,3,4- 
oxadiazolyl,l,3,4-triazinyl, 1,2,3-triazinyl, benzofuryl, [2,3-dihydro]benzofuiyl, 
isobenzofuryl, benzothienyl, benzotriazolyl, isobenzothienyl, indolyl, isoindolyl, 3H- 
indolyl, benzimidazolyl, imidazo[l,2-a]pyridyl, benzothiazolyl, benzoxazolyl, quinolizinyl, 
quinazolinyl, pthalazinyl, quinoxalinyl, cinnolinyl, napthyridinyl, pyrido[3,4-b]pyridyl, 
pyrido[3>b]pyridyl, pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl, tetrazolyl, 5,6,7,8- 
tetrahydroquinolyl, 5,6,7,84etrahydroisoquinolyl, purinyl, pteridinyl, caibazolyl, xanHienyl 
orbenzoquinolyL 

Further exemplary heterocyclic or carbocyclic groiq)s A include unsubstituted or 
substituted dioxolenyl, unsubstituted or substituted dioxinyl, unsubstituted or substituted 
dihydrofuranyl, unsubstituted or substitiited (dihydro) furanyl, unsubstituted or substituted 
(dihydro)oxazinyl, unsubstituted or substituted oxazinoyl, unsubstituted or substitiited 
pyridinyl, unsubstitiited or substitiited isooxazolyl, unsubstituted or substituted oxazolyl 
unsiibstitiited or substitiited (dihydro)naptiialenyl, unsubstitiited or substitiited pyrimidinyl. 
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UDSubstituted or substituted triazolyl, unsubstituted or substituted imidazolyl, unsubstituted 
or substituted pyiazinyl, unsubstituted or substituted tfaiazolyU unsubstituted or substituted 
thiadiazolyl, unsubstituted or substituted oxadiazolyl. 

5 In one embodiment of the present invention A is a dioxolenyl, a pyrazinyl or a pyridinyl 
moiety, preferably a dioxolenyl or a pyridinyl moiety. 

X is S, 0 or -NR^, preferably S. is selected from the group comprising or consisting of 
H or optionally substituted Ci-Ce-allQrl. 

10 

Y is S or O, prefisrably O. 

R' is selected from the group comprising or consisting of H, CN, carboxy, acyl, optionally 
substituted Ci-Ce-alkoxy, halogen, hydroxy, acyloxy, an unsubstituted or substituted Ci-Ce- 

15 aliyl carboxy, an unsubstituted or substituted Ci-Q-alkyl aqrloxy, an unsubstituted or 
substituted Ci-Ce-alkyl alkoxy, alkoxycaibonyl, an unsubstituted or substituted Ci-Ce-alkyl 
alkoxycaibonyl, aminocarbonyl, an unsubstituted or substituted Ci-Ce-alkyl 
aminocarbonyl, ac^lamino, an unsubstituted or substituted Ci-Q-alkyl acylamino, ureido, 
an unsubstituted or substituted Ci-Ce-alkyl ureido, amino, an unsubstituted or substituted 

20 Ci-Ce-alkyl amino, ammonium, sulfonyloxy, an unsubstituted or substituted Ci-Ce-alkyl 
sulfonyloxy, sulfonyl, an unsubstituted or substituted Ci-Ce-alkyl sulfonyl, sulfinyl, an 
unsubstituted or substituted Ci-Ce-alkyl sulfinyl, sulfanyl, an unsubstituted or substituted 
Ci-Q-alkyl sulfenyl, sulfonylamino, an unsubstituted or substituted Ci-Ce-alkyl 
sulfonylamino at carbamate. Preferably R' is H. 

25 R* is selected from tiie group comprising or consisting of H, halogen, acyl, amino, an 
unsubstituted or substituted Ci-Ce-alkyl, an unsubstituted or substituted Cz-Ce-alkenyl, an 
unsubstituted or substituted C2-C6-alkynyl, an unsubstituted or substituted Ci-Q-alkyl 
carboxy, an unsubstituted or substituted Ci-Ce-alkyl acyl, an unsubstituted or substituted 
Ci-Ce-alkyl alkoxycarbonyl, an unsubstituted or substituted Ci-C6-alkyl aminocarbonyl, an 
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unsubstituted or substituted Ci-Ce-alkyl acyloxy, an unsubstituted or substituted Ci-Q- 
alkyl acylamino, an unsubstituted or substituted Ci-Q-alkyl ureido, an unsubstituted or 
substituted Ci-Ce-alkyl caibamate, an unsubstituted or substituted Ci-C6-a]kyl amino, an 
unsubstituted or substituted Ci-Ce-alkyl alkoxy, an unsubstituted or substituted Ci-Cc-alkyl 

5 sulfanyl, an unsubstituted or substituted Ci-C6-alkyl sulfinyl, an unsubstituted or 
substituted Ci-Q-alkyl sulfonyl, an unsubstituted or substituted Ci-Ce-allqrl 
sulfiMiylaminoaiyl, aryl, heteroaryl, an unsubstituted or substituted Ca-Cg-cycloalkyl or 
heterocycloalkyl, an unsubstituted or substituted Ci-Q-alkyl aryU an unsubstituted or 
substituted Ci-Cs-alkyl heteroaryl, an unsubstituted or substituted C2-C6-alkenyl-aiyl or - 

10 heteroaryl, an unsubstituted or substituted Ca-Q-alkynyl aryl or -heteroaryl, carboxy, 
cyano, hydroxy, Ci-Ca-alkoxy, nitro, acylamino, ureido, sulfonylamino, sul&nyl, or 
sulfonyl. Preferably is H. ... 
In a specific embodimoit, Vl} and are both H. 

G is a substituted or unsubstituted Ci-Q-allcyl, substituted or unsubstituted C^-Q-alkyenyl, 
15 substituted or unsubstituted Ca-Ce-alkynyl, substituted or unsubstituted heteroaryl, an 
unsubstituted or substituted Ci-Ce-alkyl aryl, an unsubstituted or substituted d-Ce-alkyl 
heteroaryl, an unsubstituted or substituted Ci-Ce-alkraiyl-aryl or -heteroaryl, an 
unsubstituted or substituted Cz-Ce-alkynyl aryl or -heteroaryl, substituted or unsubstituted 
Ci-Ce-alkoxy, cyano, substituted or unsubstituted Ci-Ce-acyl or G is a sulfonyl moiety, 

20 

hi a pief^ied mbodiment, G is selected fi:om substituted or unsubstituted Ci-Ce-alkojqr, 
(^ano, or a substituted or unsubstituted sulfonyl moiety. 

In another preferred embodiment, G is selected from substituted or unsubstituted Ci-Ce- 
25 alkyl, including propyl and methyl; C2-C6-alkenyl; C2-C6-alkynyl and Ci-Q-alkyl aryl, 
mcluduig phenyl methyl 



In particular, G is selected from the group comprising or consisting of an optionally 
substituted sulfonyl moiety, including phenyl sulfonyl, 4-methylphenyl sulfonyl, metiiyl 
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sulfonyl, ethyl sulfonyl, 6-chloropyridme-3-sulfonyl, thiophene-2-caiboxylic acid methyl 
e8ter-3-sulfonyl, 5-chloio-l,3-dime1hyl-lH-pyrazole-4 sulfonyl, 3-chlorophenyl sulfonyl, 
2-cMorophenyl sulfonyl, quinoline-S-sulfonyl, biphenyl-2-sulfonyl, pyridine-3-sulfonyl; a 
cyano group or an substituted or unsubstituted Ci-Ce-alkoxy, including methoxy. 

5 In a catalog from Ambinter, 3 library compounds of Formula (I) are disclosed : 




The compounds are tautomers of Formula (I). No biological activity is disclosed for said 3 
compounds. 

The following tautomer of compounds of Formula CO is disclosed in Rmi et al, 1999, 
10 Tetrahedron 55. 14729-14738 and is an isomer of Leucettamine B2, a marine natural 
product derived from sponge. No biological activity is disclosed for said isomer. 

^ o 

The followmg tautomers of compounds of Formula (I) are disclosed in BP 0697410 and are 
said to be useful as prophylactic or therapeutic agents for the treatment of complications of 
IS chronic diabetes. 
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In one embodiment of the present invention G is a sulfonyl moiety of the fonnula-SOa-R'', 
whereby is selected from the groiq> comprising or consisting of H; unsubstituted or 
substituted Ci-Ce-^ikyt, including metiiyl and ethyU unsubstituted or substituted G2-C6- 

5 alkenyU unsubstituted or substituted Cy^e-all^yU unsubstituted or substituted Ci-Ce- 
alkyl carboxy; an unsubstituted or substituted Ci-Ce-aU^l acyl; an unsubstituted or 
substituted Ci-Q-alkyl alkoxycarbonyl; an unsubstituted or substituted Ci-Q-alkyl 
aminocaibonyl; an unsubstituted or substituted Ci-Q-alkyl acyloxy; an unsubstituted or 
substituted Ci-Ce-aUq^l acylamino; an unsubstituted or substituted Ci-Ce-alkyl ureido; an 

10 unsubstituted or substituted Ci-Ce-all^l carbamate; an unsubstituted or substituted Ci-Ce- 
alkyl amino; an unsubstituted or substituted Ci-Cs-alkyl alkoxy; an unsubstituted or 
substituted Ci-Ce-alkyl sulfenyl; an unsubstituted or substituted Ci-Ce-alkyl sulfinyl; an 
unsubstituted or substituted Ci-Ce-alkyl sulfonyl an unsubstituted or substituted Ci-Ce- 
alkyl sulfonylaminoaryl; aryl, including phenyl, methyl phenyl, biphenyl and chloro 

15 phenyl; heteroaryl, including pyridinyl, thiophene-2-carboxylic acid methyl ester-3-yl, 
quinolinyl, 5-chloro-l,3-dimethyl-lH-pyrazolyl; an unsubstituted or substituted Cs-Cg- 
cycloalkyl or heterocycloalkyl; an unsubstituted or substituted Ci-Q-alkyl aiyl; an 
unsubstituted or substituted Ci-Q-alkyl heteroaryl; an unsubstituted or substituted Cj-Q- 
alkenyl-aryl or ^leteroaryl; an unsubstituted or substituted C2-C6-alkynyl aiyl or - 

20 heteroaryl; carboy; hydroxjr, Ci-Q-alkojcy; acylamino; sulfonylamino. 
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In one embodiment of the present invention K* is an unsubstituted or substituted aryl, an 
unsubstituted or substituted heteroaryl, an unsubstituted or substituted C1-C3 allqrl. 

In a specific embodiment, X is S, Y is 0, R' and are H, A is selected fiom a dioxolenyl, 
a pyridinyl or a pyrazinyl moiety, preferably a dioxolenyl or a pyridinyl moiety. 

5 The compounds according to Formula (I) are suitable for tiie modulation, notably tiie 
inhibition of tiie activity of phosphatoinositides 3-kinases (PDK), particularly 
phosphatoinositides 3-ldnase (PBKy). It is tiierefore beUeved tiiat tiie compounds of tiie 
present invention are also particularly useful for tiie ti«atment and/or prevention of 
disorders which are mediated by PI3Ks, particularly PDKr Said treatment involves tiie 

10 modulation - notably flie inhibition or tiie down regulation - of flie phoq)hatoinositides 3- 
kmases. 

The compounds of tiie present invention may be obtained as E/Z isomer mixture or as 
essentially pure E-isomers or Z isomers. The E/Z isomerism preferably refers to flie vmyl 
moiety linking the phenyl witii tiie azolidinone moiety. In a specific embodiment, tiie 
IS compounds of Formula (I) are Z-isomers. 

Compounds of flie present invention of for use in tiie present invention include in particular 
those of flie group c(msisting of: 

Example Name 

1 N-(5-Benzo[l,3]dioxol-5-yhnetiiylene-4-oxo-tiiiazolidm-2-yUdene)-2-chloro- 
benzenesulfonamide; . 

2 Etiianesulfonic acid (5-ben2o[l,3]dioxol-5-yhnetiiylene-4-oxo-thiazolidm-2- 
y]idene)-amide; 

3 N-(5-Benzo[l,3]dioxol-5-yhnetiiylene-4-oxo-tiiiazolidin-2-ylidene)-3-chloro- 
benzenesttlfonamide; 

4 5-Chloro-13-dimetiiyl-lH-pyrazole-4-sulfonic acid (5-benzo[l,3]dioxol-5-3^ 
mefliylene-4-oxo-thiazolidin-2-ylidene)-amide; 
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5 3-(5-Benzo[13]dioxolr5-ylmethylene-4H)xo-thiazoUdm-2-ylidenesulf^^ 
diiophene-2-carboxylic acid metiiyl ester, 

5 6-Chloro-pyridine-3-sulfoiiic acid (5-benzo[l,3]dioxol-5-ylmethylene-4-oxo- 
thiazoUdin-2-ylideiie)-aimde; 

7 Quinoline-S-sulfomc acid (5-benzo[l,3]dioxol-5-ylmethyleii©-4-oxo-thiazolidin 
-2-ylideiie)-aiDide; 

g N-(5-Benzo[l ,3]dioxol-5-ylme1iiylene^-oxo-thiazoUdin-2-yUdene)-b«izene 
sulfonamide; 

9 N-(5-Benzo[13]dioxolr5-ylme%lene4^)xo-thiazoUdin-2-yUdene)-4-methyl- 
benzratesiilfonainide; 

10 N-(5-Ben2»[13]dioxol-5-ylme%lene4-oxo-thiazolidin-2-yUdene)-mel^^ 
sulfooamide; 

1 1 N-[5-(2,2-Difluoio-benzo[l,3]dioxol-5-ylmethyleiie)-4-oxo-thiazolidin-2- 
ylidaie]-beiizeiiesulfonainide; 

12 N-[5-(2^-Difluoro-benzo[l,3]dioxol-5-ylme%lene)-4-oxo-thiazolidin-2- 
ylidene]-4-methyl-beiizeaesulfonainide; 

13 N-[5-(2;i-Difluoro-benzo[l,3]dioxol-5-ylmethylene)-4-oxo-1hiazolidin-2- 
ylideae]-me&anesulfonamide; 

14 Biphenyl-2-sulfomc acid (5-beiizo[13]dioxol-5-ylmelhyleii»4-oxo-thiazolidin- 
2-ylidene)-amide 

15 Pyridine-3-sulfomc acid (5-benzo[l,3]dioxol-5-ylmefliylene-4-oxo-thiazolidin- 
2-ytideiie)-amide; 

16 3.(4-Cbto-5-quinolin-6-ylmethylene-thiazoUdin-2-yUdenesulfemoyl)-tWop 
2-caiboxylic acid me&yl ester; 

17 2-CWoro-N-(4-oxo-5-quinolin-6-ylmethylene-thiazolidin-2-yUdene)-beiizeM 
sulfonamide; 

18 3-(5-Benzo[l,3]dioxol-5-ylmethylene-4-oxo-tliiazolidin-2-ylidenesulfamoyl)- 
tiiLophene-2-carboxylic acid; 

19 5-Benzo[l ,3]dioxol-5-ylme%lene4-oxo-tiiiazolidin-2-ylidene-cyanamide; 
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20 5.Ben2o[l,3]<iioxol-5-ylmethylene.thiazoUdine-2,4-dione 2-(0-methyl-oxime); 

21 4.0xo-S-quinoxaliii-6-ylmethylene-thiazolidin-2-yUdene-cyan^^ 

22 5.Ben20[l 3]dioxolr5-ylmethylene-2-ben2ylimino-thiazoUdm-4-<>ne; 

23 2-BeQzyli]iuno-S-quinolin-6-ylme%lene-duazoUdin-^ 
2* 2-Propylimmo-5-qumolin-6-ylme%lene-thiazoUdm-4-one; 

25 5-Benzo[l 3]dioxol-5-ylme%lene-2-propylimino-tMazoU(iiii4-OM 

26 5-(4-Dime%lammo-quinazolin-6-ylmefliylene)-2-mettiylamm 

The compounds of the present invention are useful as medicaments. They may be used for 
the preparation of a medicament for the prophylaxis and/or treatment of autoimmune 
disorders and/or inflammatory diseases, cardiovascular diseases, neurodegenerative 
5 diseases, kidney diseases, platelet aggregation, cancer, transplantation, graft rejection or 
lung injuries. 

Especially, the compounds of the present invention may be used for tiie preparation of a 
medicament for tiie prophylaxis and/or treatment of a disorder selected ftom multiple 
sclerosis, psoriasis, rheumatoid arthritis, systemic lupus erythematosis, inflammatory bowel 
10 disease, lung inflammation, thrombosis or brain infection/inflammation such as meningitis 
or encephaUtis, Alzheimer's disease, Huntington's disease, CNS trauma, stroke or ischemic 
conditions, cardiovascular diseases such as athero-sclerosis, heart hypertrophy, cardiac 
myocyte dysfunction, elevated blood pressure or vasoconstriction. 

15 In one embodiment, tiie compounds of Formula (I) are useful for the treatonent and/or 
prophylaxis of autoimmune diseases or inflammatory diseases such as multiple sclerosis. 
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psoriasis, rheumatoid artbritls, systemic lupus erythematosis, inflammatory bowel disease, 
lung inflammation, thrombosis or brain infection/inflammation such as meningitis or 
encqphalitis. 

5 In another embodiment, the compounds of Formula (I) are useful for the treatment and/or 
prophylaxis of neurodegenerative diseases including multiple sclerosis, Alzheimer's 
disease, Huntington's disease, CNS trauma, stroke or ischemic conditions. 

In still a fiirdier onbodimoit accorduig to the invention, die conq;>ounds of Formula 0) are 
10 usefol for the treatment and/or prophylaxis of cardiovascular diseases such as afliero- 
sclerosis, heart hypertrophy, cardiac myocyte dysfunction, elevated blood pressure or 
vasoconstriction. 

In still another embodiment according to the mvention, the conqK>unds of Formula (I) are 
15 usefiil for the treatment and/or prophylaxis of chronic obstructive puhnonary disease, 
ani^hylactic shock fibrosis, psoriasis, allergic diseases, astibma, stroke or ischemic 
conditions, ischemia-reperfiision, platelets aggregation/activation, skeletal muscle 
atrophy/hypertrophy, leukocyte recruitment in cancer tissue, angiogenesis, invasion 
metastasis, m particular melanoma, Karposi's sarcoma, acute and chronic bacterial and viral 
20 infections, sepsis, transplantation, graft rejection, glomerulo sclerosis, glomerulo nephritis, 
progressive renal fibrosis, endotiielial and epitiielial injuries in tiie lung or in general lung 
mmys inflammation. 

In still another embodiment, tiie invention provides a method of treatinent of a disorder 
25 selected from autoimmune disorders and/or inflammatory diseases, cardiovascular diseases, 
neurodegenerative diseases, kidney diseases, platelet aggregation, cancer, transplantation, 
graft rejection or lung injuries, comprising the step of administering a compound according 
to the inv^tion to a patient in need tibereofl 
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Still a further object of the present invention is a process for preparing 2-imino-azolinone- 
vinyl fused-benzene derivatives according to Formula 00- 

The 2-imino-azolinone-vinyl fused-benzene derivatives exemplified in this mvention may 
5 be prepared from readily available starting materials using the following general methods 
and procedures. It will be appreciated that where typical or preferred experimental 
conditions (Le. reaction temperatures, time, moles of reagents, solvents etc.) are given, 
oflier eiqperimental conditions can also be used unless odierwise stated. Optimum reaction 
conditions may vary widi the particular reactants or solvents used, but such conditions can 
10 be detonmned by the person skilled in the art, using routine optimisation procedures. 

Methods of prqiaring flie compoun Hg within F ormula (R. 

Generally, die 2-imino-azolinone-vinyl fused-benzene derivatives according to the general 
Formula Q) could be obtained by several synthetic i^roaches, using bofli solution-phase 
15 and solid-phase chemistry protocols (Brummond et al, J.O.C., 64, 1723-1726 (1999)), 
either by conventional methods or by microwave-assisted techniques (see schemes 1, 2 and 
3). 

In a first step, approximately equimolar amounts of the reactant PI and reagent P2 (2- 
amino-4,5-dihydro-l,3-thiazol-4-one, 2-Imino-thiazolidine-4-thione, 2-Imino-oxazolidin-4- 
20 one, 2-Lnino-oxazolidine-4-thione, 2-Imino-l-alkyl-imidazolidin-4-one or 2-Imino-l-alkyl- 
imidazolidine-4-thione) or reagent P3 (Oxazolidine-2,4-dithione, 2-Thioxo-oxazolidin-4- 
one, l-All^l-2-thioxo-imidazolidin-4-one, l-Allqrl-imidazolidine-2,4-difliione, Thiazoli- 
dine-2,4-diMone or rhodanin) are heated in the presence of a mild base to provide die 
corresponding olefin of Formula (la) or (lb) respectively. 

25 

2-imino-azolinone-vinyl fiised-benzene derivatives can be obtained by reacting 
intermediate (la) with sulfonylhalides or acylhalides (L-G, L=leaving group) in the 
presence of a scavengo: base affording compounds of Formula (Q as described in Scheme 1 
below. 
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In case G is alkyl or aiyl, tilie 2-iinino-azoliiione-vinyl fused-baizene derivatives of 
Fonnula (I) can be accessed trough the reaction of intermediate (lb) with the 
corresponding amines, as set out in Scheme 2 below. 

Scheme 2 




Y 
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While the first step leading to intermediates (la) and (lb) may be earned out in the absence 
of a solvent at a temperatuic, which is sufficiently high to cause at least partial melting of 
the reaction mixture, it is preferably carried out in the presence of a reaction inert solvent 
A preferred such temperature is in the range of from lOOX to 250«C, and especially 

5 preferred is a temperature of from UO^C to 200X. Examples of such solvents for the 
above reaction include solvents like dimethoxymethane, xylene, toluene, o-dichlorobenzene 
etc. Examples of suitable mild bases for the above reaction are alkali metal and alkaline 
earth salts of week acids such as the (Ci-Ci2)-alkyl caiboxylic acids and benzoic acid, alkali 
metal and alkaUne earth carbonates and bicarbonates such as calcium carbonate, 

10 magnesium carbonate, potassium bicarbonate and secondary amines such as piperidine, 
morpholine as well as tertiary amines such as pyridine, triethylamine, diisopropylethyV 

- amine, N-methylmorpholine, N-Ethylpiperidine, N-Methylpiperidine and the like. 
Especially prefenred mUd bases are sodium acetate or piperidine for reasons of economy 
and efficiency. 

15 In a typical such reaction (Tietze et al, in "The Knoevenagel reaction", p.341 ff, 
Pergamon Press. O^ord 1991, Eds.: Trost BM, Fleming 1.) the aldehyde starting material 
PI and the corresponding heterocycle P2 (2-amino-4,5-dihydro-13-thiazol-4-one, 2-Imino- . 
fliiazolidine-4-1hione, 2-Imino-oxazolidin-4-one, 2-Imino-oxazolidine-4-thione, 2-lmino-l- 
alkyl-imidazolidin-4-one or 2-Imino-l-alkyl-imidazolidine-4-thione) or heterocycle P3 
20 (OxazoUdine-2,4-dithione, 2-Thioxo-oxazoUdin-4-one, l-Alkyl-2-thioxo-imidazoUdin-4- 
one, l-Alkyl-imidazolidine-2,4-dithione, Thiazolidine-2,4-dithione or rhodanin) are 
combined in approximately equimolar amounts wilJi 0.5 to one equivalent of piperidine in 
dime&oxymelhane or sinular solvent and heated between 120 and 200*'C at which the 
reaction is substantially complete in from 15 mmutes to 3 hours. The desired olefins of 
25 Formula (la) or (lb) respectively are then bolated by filtration, m case they precipitated out 
of the reaction mixture upon cooling, or for example, by mixing with water and subsequent 
filtration, to obtain the crude products, which are purified, if desked, e.g. by crystallization 
or by standard chromatographic methods. 
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Alternatively olefins of Formula (la) or (lb) respectively may be obtained typically by 
mixing cquimolar amounts of P2 (2-amiQO-4,5-dihydio-l,3-liiiazol-4-one, 2-Imino- 
tiiiazolidine-4-thione, 2-Imino-oxa2olidin-4-one, 2-Imino-oxazolidine-4-thione, 2-Imino-l- 
all(yl-iniidazoli(lin-4-one or 2-Iimno-l-alkyl-imidazolidine-4-thione) or heterocycle P3 
5 i«spectively (Oxazolidine-2,4-dithione, 2-Thioxo-oxazolidin-4-one, l-Alkyl-2-thioxo- 
imidazolidin-4-one, l-Alkyl-imidazolidine-2,4-ditbione, Thiazolidine-2,4-dithione or 
rhodanin) wifli aldheyde PI and molar excess, preferably a 2 to 4 fold excess, of anhydrous 
sodium acetate and the mbcture is heated at a temperature high enough to effect melting, at 
which temp^ture tfie reaction is mainly complete in fi»m 5 to 60 minutes. 

10 More preferred reactions conditions are where tiie above reactions are carried out in acidic 
media such as acetic acid in the presoice of sodium acetate, ocramino-adds or ^-alanine. 2- 
amino-4,5-dihydro-l,3-tiiiazol-4-one (P2) or rhodaiiin (P3) are mixed with equimolar 
amounts of aldheyde PI in tiie presence of p-alanine in the range of 0.1 to 1 equivalent in 
acetic acid. The reaction mixture is heated between 80** to IBO^C for 5 minutes to 5 hours, 

15 affording flie intermediates (la) and (lb) as precq)itates. Filtration and washing wifli water 
afford compounds in high purity. 

Above described reactions can be carried out alternatively under microwave conditions as 
heating source between 140'>C and 240*0 at which flie reaction is substantially complete 
fiom3to lOmmutes. 

20 

In case G is substituted or un-substituted alkyl- or aryl-sulfonyl group or substituted or un- 
substituted alkyl- or aryl-carbonyl group conditions, as shown on Scheme 1 are applied. 
Typically intermediate (la) is dissolved in an aprotic solvait sudi as NMP or DMA. This 
solution is treated with at least one equivalent, preferably two to tiiree equivalents of 
25 tertiary amine such as pyridine, triethylamine, diisopropylethylamine, N-methyl 
morpholine, N-Bhylpiperidine, N-Metiiylpiperidine and the like. Especially, preferred 
bases are triethylamine or diisopropylethylamine, followed by flie addition of tiie 
corresponding sulfonyl- or acylchloride at reaction tenq)eratures between 0° to 50**C. 
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Typically the reaction mixtures are stiired between 0.5 to 15 hours, upon which the solvent 
is evaporated and the final 2-imino-a2olinone-vinyl fiised-benzene derivatives are 
precipitated using water and ethylacetate. Standard chromatography techniques may be 
applied to reach required purities. 

5 In case G is a substituted or un-substituted alkyl or aryl-group, tiie 2-imino-azolinone-vinyl 
fiised-benzene derivatives of Foimula (I) can be accessed tiirough tiie reaction of 
intermediate (lb) with the corresponding substituted or un-substituted alkyl- or aiylamines. 
Intermediates (lb) are reacted with 1 to 10 equivalents of the corresponding amines in tiie 
presence of an inoi^anic base in reaction solvoits like MeOH, EtOH, Acetonitrile, DME 

10 and die like. Preferably the solvent is mfaced wifli up to 50% of water. Preferred inorganic 
bases are K2CO3, CaCOa, NaaCOa, BaCOa and tiie like. Typical reaction times are 3 to 15 
• hours under solvent reflux. Typically 2rjiimio-a2olinQne-vinyl ftised-benzene derivatives of 
tiiis type precipitate out of tiie reaction mixture. In some cases additional water maybe 
needed for precipitation in order to afford conqwunds of Formula CD in high purity and 

15 quantity. 

Ja case G is a cyano-group , substituted or un-substituted oxime-ether reaction Scheme 3 
below is applied to afford 2-miino-azolinone-vinyl ftised-benzene derivatives. Intermediate 
(lb) is metiiylated affording intermediate (Ic), which is ultimately transformed into 
compounds of Formula (J) using the corresponding carbodiimide. 
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Typically metiiylation of inteimediate (lb) takes place in tiie presraice of base such as 
pyridine, triethylamine, diisopropylethylamine, N-methylmoipholine, N-ethylpiperidine, N- 
methylpiperidine and the like and an allQrlating agent such methyliodide, dimethylsulfete or 

5 the like in an mart solvent, which remains unaffected by the presence of alkylating agents. 
The reaction mixture may be stirred at 25*C to SCC, preferably at room temperature 
between 0.5 to 15 hours. Most preferred conditions are tiie use of methyliodide in the 
presence of Htoig's base in tetrahydrofiiran or dioxane. ^cess of reagents may be easily 
rmoved after completion by applying a vacuum to tiie reaction. Ck>mpounds of Formula 

10 (Ic) easily precipitate vcpon adding of water. 

In a typical reaction where the S-alkyl groiq) of compounds of Formula (Ic) is replaced by a 
NHa-G moiety leading to compounds of Formula (I) the intermediates (Ic) are treated with 
a strong base such potassium-tertbutoxide, potassiumhydride, sodiumhydride, preferably 
witii potassium tertbutoxide in an inert solvent, which remains unaffected by the presence 
15 of a strong base. The mixture is subsequentiy tireated with the corresponding nucleophile, 
such as cyanamide, substituted or unsubstituted oxune-ether, hydroxylamine and heated 
between 50 and 150°C, preferably at WC for 1 to 15 hours. Excess of reagents may be 
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removed by standard washing procedures, where upon Ae compounds of Formula 00 
predpitate. 

If the above set of general syntiietic methods are not applicable to obtain compounds 
according to Formula Q) and/or to necessary intermediates for the synthesis of compounds 

5 of Formula (I), suitable methods of preparation known by a person skilled in the art should 
be used. In general, the synthesis pathways for any individual compound of Formula CO 
will depend on the specific substitutents of each molecule and upon the ready availability 
of intermediates necessary; again such factors being appreciated by those of ordinary skill 
in the art For all the protection and deprotection methods, see Philip J. Kocienski, in 

10 ''Pmtectittg Groups'*, Georg Thieme Verlag Stuttgart, New York, 1994 and, Theodora W. 
Greene and Peter G. M. Wuts in '^Protective Groups in Organic SynOiesi^, Wiley 
Interscience, 3"* Edition 1999. 

Compounds of this invention can be isolated in association with solvent molecules by 
crystallization fiom evaporation of an ^appropriate solvent The pharmaceutically acceptable 

15 acid addition salts of the compounds of Formula (I), which contain a basic center, may be 
prepared in a conventional manner. For example, a solution of the free base may be treated 
with a suitable acid, either neat or in a suitable solution, and fbe resulting salt isolated either, 
by filtration or by evaporation under vacuum of the reaction solvent Pharmaceutically 
acceptable base addition salts may be obtained in an analogous manner by treating a 

20 solution of compound of Formula (I) wifli a suitable base. Both types of salts may be 
formed or interconvCTted usmg ion-exchange resin techniques. 

"When employed as pharmaceuticals, flie compounds of the present invention are typically 
administered in flie form of a pharmaceutical conq>osition. Hence, pharmaceutical 
compositions comprising a compound of Formula (I) and a pharmaceutically acceptable 
25 carrier, diluent or excipient therefore are also wifliin the scope of tiie present invention. A 
person skilled in the art is aware of a whole variety of such carrier, diluent or excipient 
compounds suitable to formulate a pharmaceutical compositiort 
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The compounds of the inventioD, together with a conventionally employed adjuvant, car- 
rier, diluent or recipient may be placed into tte form of pharmaceutical con^ositions and 
unit dosages thereof, and in such form may be employed as solids, such as tablets or filled 
capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled 

5 with the same, all for oral use, or in the form of sterile injectable solutions for parenteral 
(includmg subcutaneous use). Such pharmaceutical compositions and unit dosage forms 
thereof may comprise ingredients in conventional proportions, with or without additional 
active compounds or principles, and such unit dosage forms may contain any suitable 
effective amount of the active ingredient ciunmoisurate with the intended daily dosage 

10 range to be employed. 

Pharmaceutical compositions containing 2-iminoazolinone-vinyl fiised-benzene doivatives 
of this invention can be prepared in a manner well known in tiie pharmaceutical art and 
comprise at least one active compound. Generally, the compounds of this invention are 
administered in a pharmaceutically effective amount. The amount of the compound actually 
15 administered will typically be determined by a physician, in tine light of the relevant 
circumstances, including the condition to be treated, tiie chosen route of administration, the 
actual compound administered, tiie age, weig;ht, and response of the individual patient, the 
severity of tibie patioot's symptoms, and the like. 

The pharmaceutical compositions of the present invention can be administered by a variety 
20 of routes including oral, rectal, transdramal, subcutaneous, intravenous, intramuscular and 
intranasal The compositions for oral administration can take the form of bulk liquid 
solutions or suspensions, or bulk powders. More commonly, however, tiie compositions are 
presented in unit dosage forms to fecilitate accurate dosing. The term "unit dosage forms" 
refers to physically discrete units suitable as unitary dosages for human subjects and other 
25 mammals, each unit containing a predetermined quantity of active material calculated to 
produce tiie desired tiierapeutic effect, in association with a suitable pharmaceutical 
excipient Typical unit dosage forms include prefilled, premeasured ampoules or syringes 
of flie liquid compositions or pills, tablets, ctqwules or the like in tiie case of solid 
compositions. In such compositions, tiie 2-iminoazolmone-vinyl fiised-benzene derivative 
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is usually a minor component (firom about 0.1 to about 50% by weight or preferably from 
about 1 to about 40% by weight) with the remainder being various vehicles or earners and 
processing aids helpful for forming the desired dosing form. 

Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueous 
S vehicle with buffets, suspending and dispensing agents, colorants, flavows and the like. 
Solid forms may include, for example, any of the following ingredients, or compounds of a 
similar nature: a binder such as microcrystalline cellulose, gum tragacandi or gelatine; an 
excipient such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or 
com starch; a lubricant such as magnesium stearate; a gUdant such as colloidal silicon 
10 dioxide; a sweetening agent such as sucrose or saccharin; or a flavouring agent such as 
pepper-mint, me&yl salicylate, or orai^e flavouring. 

Injectable compositions are typically based upon injectable sterile saline or phosphate- 
buffered saline or otiior injectable carriers known in tiie art As above mentioned, tiie 2- 
iminoazolinone-vinyl fused-benzene derivatives of Formula 0) in such compositions is 
15 typically a minor component, frequently ranging between 0.05 to 10% by weight wifli the 
remainder being tiie injectable carrier and the like. 

The above described conq)onaits for orally administered or injectable compositions are 
merely representative. Further materials as well as processing techniques and the like are 
set out in Part 5 of Remington's Pharmaceutical Sciences, 20* Edition, 2000, Marck 
20 Publishing Company, Easton, Pennsylvania, which is incorporated herein by reference. 

The compounds of this invention can also be administered in sustained release forms or 
from sustained release drug delivery systems. A description of representative sustained 
release materials can also be found in tiie incorporated materials in Remington 's Pharma- 
ceutical Sciences. 

25 In the followmg the present invention shall be illustrated by means of some examples, 
whidi are not constroed to be viewed as limiting the scope of the invention. The following 
abbreviations are heremafier used in the accompanying examples: 
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A(AngstrOm)» eq. (equivalents), mln (minute), h(hour), g(gram), mg(milligam), ), mm 
(millimeter), mmol (miUimole), m.p. (melting point), nm (nanometer), mL (milliliter), |il 
(microliters), mM (millimolar), MHz (Megahertz), ACW (acetonitrile), ATP (Adenoside 
Triphosphate), Boc (butoxycarbonyl), BSA (Bovine Serum Albumin), Cbz 
(caiboxybeozyl), CDCI3 (deuterated chloroform), cHex (cyclohexane), dba (dibenzylidene 
acetone), DCM (dicUorometfaane), DEAD (diethylazodicarboxylate, DIBALH 
(Diisobutylaluminum Hydride), DIG (diisopropylcarbodiimide), DIEA (diisopropyl 
ethylamine), DMAP (4-dimethylaminopyridine), DME (dimethoxyetfaane), DMEM 
(Dulbecco's Modified Eagle Medium), DMF (dimet hylfoimamide), DMSO (dimethyl 
sulfoxide), DMSO-rftf (deuterated dimelhylsulfoxide), DTT (1,4-Dithio-DJL-threitol), EDC 
(l-(3-dimethylaminopropyl)-3-etiiylcarbodiimide hydrochloride), EDTA (ethylenediamine 
tetraacetic acid), EtOAc (ethylacetate), EtiO (diethyl ether), Fmoc(9-fluorenyhnethoxy- 
carbonyl), HOBt (1-hydroxybenzotiiazole), HPLC (High Performance Liquid 
Chromatography), K2CO3 (potassium carbonate), LC (Liquid Chromatography), MgS04 
(magneshim sulfete), MS (mass spectrometry), MsCl (methylsulfonylchloride), MTBE 
(tert-butyhnethylether), NaH (sodium hydride), NaHCOa (sodium bicarbonate), nBuLi (n- 
butyllithium), NMP (N-Meaiyl-2-Pyrrolidone), PBS (Phosphate Buffered Saline), PCC 
(pyridinium chloro chromate), PE (petroleum elher), PBK (Phosphoinositide 3-kinase), 
PVT (polyvinyl toluene), QCl (tetrabutylammonium chloride), RT (room temperature), 
SPA (Scintillation Proximity Assay), TBTU (0-benzotriazolyl-W,Ar,iV- 
tetramethyluronium-tetrafluoro borate), TEA (triethylamine), TFA (trifluoroacetic acid), 
THF (tetrahydrofuran), TIX:: (Thin Layer Chromatograplty), TMOF (trimethyl 
orthoformate), TMAD(Wjyr,Ar4etramethyhizodicarboxamide), TosQ (toluenesulfonyl 
chloride). 

Examples; 

The following mterme< ^i«tp. r^m erciallv available aldehvde s were used: 

Piperonal, 6-Quinolinecarboxaldehyde, 6-Quinoxalinecaiboxaldehyde, 2,2-Difluoro-l,3- 

benzodioxole-S-carboxaldehyde. 
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TTffr fnllowinff intermediates were Drepared; 

Intermediate 1: Preparation of 4-N-dii neflivlaminoQuinflzoline-6-caifaoxaldehvde 

/ 

H 

5 Step 1: 4-Nitro isophthalic acid 

A mixture of 3-methyl-4-mtrobenzoic acid (150 g, 0.825 mol), pyridine (1.5 L) and water 
(1.5 L) was heated to reflux. To Has hot reaction mixture was added KMn04 (10 mol) 
portion wise and reflux for 72 h. The hot reaction mixture was filtered through celite and 
washed with hot water^ The ffltrate was concentrated uhdor vacuum, residue" diluted with 

10 water (750 mL) and acidified with concentrated HQ at 0°C. The soUd obtained was 
filtered, washed with water and dried under vacuum to give 4-nitro isophfhaUc acid (98 g, 
56%). 

TLC, Chloroform/Methanol, 7:3, RfK).2. 

IS ^t?P V' A-^rninn isophthalic add 

To a solution of 4-nitio isophfliaUc acid (98 g, 0.457 mol) in methanol (5 L) was added 
Pd/C (20%) and hydrogenated at RT for 4 L The reaction mixture was filtered througji 
celite and filtrate concentrated imder vacuum to give 4-amino isophthalic acid (72 g, 87%) 
as a solid. 

20 TLC, Chloroform/Methanol, 7:3, Rf=0.4. 

Step ni: 4-Qxo-3.4-dihvdroquinazn lin-fi-carboxvlic acid 

A mixture of 4-amino isophfliaUc acid (17 g, 0.093 mol) and formamide (85 mL) was 
heated at 180°C for 5 h. The reaction mixture was cooled to RT and added acetone. The 
25 solid precipitate thus obtained was stirred for 2 h, filtered and dried to give 4-oxo-3,4- 
dihydroquinazoline-6-carboxylic acid (llg, 61%). 
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TLC, Chlorofomi/Metfaanol, 8:2, RH>^5. 

Step TV: 4-Oxo-3.4-dihvdroQuinazoline-6-in ethvl carboxvlate 

To a solution of 4-oxo-3,4-dihydroquinazolme-6-caiboxylic acid (24 g, 0.126 mol) m dry 
5 methanol (800 mL) was added thionylchloride (37 g) at S'C and then refluxed at 80**C for 
5 h. The reaction mixture was concoitrated under vacuum and crude taken in e&ylacetate 
(250 mL). The organic layer was washed with 10% aqueous NaHCOa, water, brine and 
dried. The solvent was removed under vacuum to give 4-oxo-3,4-dihydroquinazoline-6- 
methyl carboxylate (24 g, 92%) as a solid. 
10 TLC, Chlorofbrm/Methanol, 8:2, Rf=0.6 

■ -Step V: Methvl-4-chloroquinazoline-6-carboxvlate . . . . 

A mixture of 4-oxo-3,4-dihydroquinazolm-6-me%l carboxylate (12 g, 0.058 mol) and 
phosphorylchloride (180 mL) was heated to reflux for 7 h. Excess phosphorylchloride was 
15 distilled off and crude taken in ethyl cetate (250 mL). The organic layer was washed with 
10% aqueous NaHCOs solution, water, brine and dried. Tlie solvent was removed under 
vacuum and crude purified by column chromatography ovar silica gel (30% e&ylacetate in 
pet ether) to give methyl-4-chloroquinazoline-6-caiboxylate (4.5 g, 34%) as a solid. 
TLC, pet ether/EtOAc, 1:1, Rf=0.65. 

20 

Step VI: 4-Chloroquinazoline-6-vl methanol 

To a solution of methyl-4-chloroquinazoline-6-carboxylate (3.5 g, 0.015 mol) in dry THF 
(35 mL) at-25''C was added DIBAL-H (4.4 g, 0.031 mol) and stirred at -25°C to RT for 2 
h. The reaction mixture was cooled to -VfC and quenched wifli 10% aqueous NaHCOa (9 
25 mL). The reaction mixture was extracted witii etiiylacetate (100 mL), washed with water, 
brine and dried. The solvent was removed under vacuum to give 4-chloroquinazoline-6-yl • 
methanol (2 g, 66%). 

TLC, Chloroform/Methanol, 8:2, Rf=0.35. 



30 
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Step Vfl! 4-ChlotoauiDa zoline^-caifaoxaldehvde 

To a solution of 4-chloioqumazoline-6-yl methanol (3.S g, 0.018 mol) in dry CH2CI2 (100 
mL) was added Dess-Martin periodinane (8.4 g, 0.019 mol) and stined at RT for 30min. 
The reaction mixture was washed with 10% aqueous NaHCOa (75 mL), water, brine and 
5 dried. The solvent was removed under vacuum to give 4-chloroquinazoline-6- 
carboxaldehyde (3 g, 88%) as pale yellow solid. 
TLC, Chloioform/Methanol, 9:1, Rf=0.6. 

Ste p-Vni: 4-N-diTi?thyU"''"oq""Mcoline-6-caifaoxaldehvde 

10 ' In a flask of 100 ml 4-chloroquinazoline-6-caiboxaldehyde (200 mg, 1 mmol) was 
dissolved in dioxane (15 ml). To this solution was added an aqueous solution of 
dimethylamine (585 mg, 5 mmol) in 12 ml water, and the yellow mixture was stirred for 
two hours at room temperature. After evaporating the solvents in vacuo a yellow solid was 
obtained (190 mg, yield;91%) which was used without farther purification. 

15 HPLC: 0.82 min. LC-MS: M/Z ESI: 1.02 min, 202.12 (M+1). NMR: 'H NMR (PMS0-d6) 
S 10.08 (s, IH), 8.75 (s, IH), 8.53 (s, IH), 8.10 (d, J=9Hz, IH), 7.78 (d, /=9Hz, IH), 3.41 
(s,6H). 

TntermediatB 2: Preparation of 5-BeDzori.31dioxo l-5-vlme&vlene-2-imino-thiazolidin-4- 
20 ^ 

o ^ 

In a 100 ml round bottom flask were placed 3.87 g of pseudohydantoine, 5 g of piperonal 
and 1.92 g of beta-alanine in 30 ml of acetic acid. The reaction was stirred for 3 h at lOO^C 
and then slowly cooled to room tenq)erature, while the desired condensation product 
25 crystallized. The crystals were filtered and washed with acetic acid (RT) affording 8.0 g of 
pure5-Benzo[l,3]dioxol-5-ylmethylene-2-imino-thiazolidin-4-one. 
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HPLC: 2.29 min. LC-MS: WL ESI: 1.24 min, 249.12 (M+1). NMR: 'H NMR (DMS0-d6) 
59.35 (br. s, IH), 9.09 (br s, IH), 7.52 (s, IH), 7.04-7.13 (m, 3H). 6.13 (s, 2H). 

The following intermediates were synthesized according to the synthesis of intermediate 2 
S using suitable starting materials. 

Tntermediale 3: Preparat ^nn nf 7-Amin o.S-f2.2-difluor Q-benzori J1dioxol-5-vlmetfavIeneV 
thiazol-4-one 




10 HPLC: 3.02 min. LC-MS: M/Z ESI: 1.53 min, 285.12 (M+l). NMR: *H NMR CDMS0-d6) 
59.48 (br. s, IH), 9.22 (br s, IH), 7.44-7.61 (m, 3H), 7.41 (d, J=3Hz, IH). 

Intemiediate 4: Prepa ration nf %Tniin o-S-quinolii i-6-vlmetbvlene-thia2olidin-4-one 




HPLC: 1.19 min. LC-MS: M/Z ESt 1.16 min, 256.14 (M+l). NMR: ^H NMR (DMS0-d6) 
59.50 (br. s, IH), 9.24 (br s, IH), 8.94 (dd, >6.1;1.7Hz, IH), 8.42 (d, J=7.5Hz, IH), 8.18 
(d, J=1.86Hz, IH), 8.11 (d, J=8.6Hz, IH), 7.92 (dd, J=6.1, 1.7Hz, IH), 7.76 (s, IH), 7.59 
(d4 ^=4.1, 8.3Hz, IH). 

20 



25 
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Intermediate 5: Piepanition of W4-Dimethvlamino-auina7X)nn-()-vlincthYlgpeV2-ftifflO- 



HPLC: 1.97 min. LC-MS: M/Z ESI: 1.23 min, 317.10 (M+1). NMR: 'H NMR (PMS0-d6) 
5 8 14.25 (br. s, IH), 8.80 (s, IH), 8.55 (s, IH), 8.12 (d, J=8.7Hz, IH), 7.92 (m, 2H). 

Tntf»m^e ^iate 6: Preparation of S-Oum olin-6-vlmetfavlene-2-thioxo-ihiazolidin-4-one 



HPLC: 2.11 min. LC-MS: M/ZESL 1.23 min, 273.10 (M+1). NMR: 'HNMR (DMS0-d6) 
10 5 13.9 (s, b IH), 8.97 (dd, y=1.9Hz, 4.1Hz, IH), 8.52 (d, J=7.9Hz, IH), 8.23 (s, IH), 8.1 1 
(d, J=9.0Hz, IH), 7.96 (dd, J=1.9Hz, 4.1Hz, IH), 7.79 (s, IH), 7.61 (dd, 7=4.1Hz, 8.3Hz, 
IH). 

Tntermediate 7: Preparation of 5-BeDz on.31dioxol-5-vlmethvlene-2-thioxo-lhiazoKdin-4- 



HPLC: 3.55 min. LC-MS: M/Z ESL 1.33 min, 266.12 (M-1). NMR: 'HNMR (DMS0-d6) 
512.5 (br. s, IH), 7.73 (s, IH), 7.06-7.18 (m, 3H), 6.05 (s, 2H). 





15 ^ 




20 



4 
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Tntermediate 8: Prepamtionof 5.0 »inox»Jme.6-vlmethvlene-2-thiQXO-thiPTO«4i^ 



HPLC: 3.01 min. LC-MS: M/Z ESI: 1.17 min, 272.10 (M-1). NMR: 'H NMR (pMS0-d6) 
S 14.0 (br. s, IH). 9.00 (s, 2H), 8.3 1 (s, IH), 8.21 (d. J=8.7Hz, IH), 8.05 (d, J=8.7Hz, IH), 
5 7.90 (s,lH). 

yntermPitiate 9; .S-Benzori31d ioxo l - 5- v lmet favlene-2-methY lsulfanvl-thiaTOl-4-Qne 



2g (7.54mmol) of 5-Benzo[13]dioxol-5-ylmetihiylene-2-thioxo-thiazolidin-4-one and 1.5 ml 
10 (1.15 eq.) of DIEA were dissolved in 80 ml NMP. To this solution was added dropwise a 
freshly prepared solution of 2.43 ml (5 eq.) of MethyUodide in 10 ml NMP. The reaction 
mixture was stirred for two hours at RT. EtOAc was added and the organic layer was 
washed 5 times with brine and twice with water. The organic layer was reduced to 50% of 
volume, where upon 5-Benzo[l,3]dioxol-5-yhnethylene-2-me1hylsulfenyl-thiazol-4-one 
15 started to crystallize. Crystals were filtered of£ and washed with cold EtOAc. 

Yield = 1.5 g (71%).HPLC: 3.44 min. LC-MS: M/Z ESI: 1.68 min, 280.19 (M+1). NMR: 
NMR (DMS0-d6) 57.76 (s, IH), 7.09-7.26 (m, 3H), 6.14 (s, 2H), 2.82 (s, 3H). 

The following intermediates were synthesized according to the preparation of intermediate 
9 using suitable starting materials. 





20 
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Intermediate 10; Preparation of %MethvlsulMvl-5-quinoxalm-6-v1inethYteq^thiftwl-4- 



HPLC: 3.32 mia LC-MS: M/Z ESI: 1.20 min, 286.10 (M-1). NMR: 'H NMR (DMS0-d6) 
5 S 9.01 (s, 2H), 8.31 (s, IH), 8.21 (d, J=8.7Hz, IH), 8.05 (d, y=8.7Hz, IH), 7.90 (s, IH), 
2.85 (s,3H). 

Tntfti-meHiate 11 r Preparati o n nf 2-Methvlsnlfanvl-5-fluiiiolin-6-vlmetfavlene-tbiazol-4-PBQ 



10 HPLC: 2.00 min. LC-MS: M/Z ESI: 1.48 min, 287.10 (M+1). NMR: *H NMR (pMS0-d6) 
S 8.97 (m, IH), 8.50 (s. IH), 8.12 (d, /=8.7Hz. IH), 7.97-8.01 (m, 2H), 7.64 (dd, y=4.1Hz, 
8.3Hz, IH), 2.86 (s,3H). 

Hie Mowing examples were synthesized: 

15 

Rvflm plft ir Preparation of N-(S-Bepzor L 3-|dioxol-S-vlmethvlene-4-oxo-<hiazoHdin-2- 
ylideneV2-chloro-benzenesu 1f"naTnide 



one 




O 




0 




o 



20 5-Benzo[l,3]dioxol-5-ylmethyleiie-2-imino-tiiiazoUdin-4-one (100 mg, 0.4 mmol) were 
dissolved in 3 ml NMP, Mowed by diisopropylethylamine (250 fil) and 2-chlorobenzene- 
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sulfonylchloride. After 8 hours the reaction was complete. Ethylacetate was added and the 
orgsnic layer was washed with brine and dried over MgS04. The crude was purified on 
Parallex Flex.Yield = 33.0 mg (17%). HPLC: 3.92 min. LC-MS: M/Z ESI: 1.49 min, 
421.06 (MA). NMR: 'H NMR (DMS0-d6) 5 13.1 (b s. IH), 8.12 (d, J = 9Hz, IH), 7.69- 
5 7.72 (m, 3H), 7.61 (m, IH), 7.16- 7.21 (m, 2H). 7.13 (d, y=9Hz, IH), 6.15 (s, 2H). 

The following compounds were synthesized according to the synthesis of Example 1 using 
suitable alddiydes such as e.g. piperonal, 6-quinolmecarboxaldehyde, 6- 
quinoxalinecarboxaldehyde,2>difluoro-l,3-benzodioxole-5-caiboxaldehyde: 

10 Example 2: Preparation of ethanesulfonic acid fS-benzoP ■31dioxol-5-vlmethvlene-4-0X0- 
^|lljift 7^)^<^in-2-vlideneVamide 




Yield = 50.0 mg (37%). HPLC: 3.04 min. LC-MS: M/Z ESI: 1.49 min, 339.16 (M-1). 

IS Example 3: Preparation of N-(^-Ren7orL31di oxol-S-vlmethvlene-4-oxo-1hiazoUdin-2- 
vlideneV3-chloro-benzenesulfonamide 




Yield = 30.0 mg (16%). HPLC: 4.15 min. LC-MS: M/Z ESL 1.54 min, 421.15 (M-1). 



20 Rxamole 4: Preparatinn of 5-CM oro-0-dimelhvl-lH-Pvrazole-4-sulfonic acjd (5-benzo 
[ 1 .3]dioxol-5-vhnelhvlen&4-oxo-1hiazolidip -'>-Y^''^'^'^)-«"'^''^^ 



wo 2005/011686 



PCT/EP2004/0S162S 



46 




rield = 41.0 mg (23%). HPLC: 3.58 min. LC-MS: M/Z ESI: 1.35 min, 439.05 (M-1). 

Ryam ple St Preparation of 3-fS-BeiizorL3'|dioxol-5-vlm ethvlene-4-oxo-thiazolidin-2- 
vlidenesulfemovlVthiophene-2-caib oxvlic acid methvl ester 




Yield = 46.0 mg (25%). HPLC: 3.66 min. LC-MS: M/Z ESI: 1.38 min, 439.05 (M-1). 
NMR: NMR (DMS0-d6) S 13.0 (b s, IH), 8.0 (d, / = 3Hz, IH), 7.74 (s, IH), 7.59 (d, J 
= 3Hz, IH), 7.13- 724 (m, 3H), 6.15 (s, 2H), 3.82 (s, 3H). 

Ryam ple 6; Preparation of 6-Chloro-Pvrid ine-3-salfomc acid f5-benzori.31dioxol-5- 
vlmethvlene-4-oxo-thiazolidin-2-vlideneVamide 




Yield = 21.0 mg (13%). HPLC: 3.78 min. LC-MS: M/Z ESI: 1.46 min, 422.05 (M-1). 
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Example 7: Preparation of Qiimoli ne-8.sulfonic acid (5-benzorU1dioxol-$-vlmetfiYkpe^. 
oxo-lhiazolid in-^-YliHftn'^Vamide 




Yield = 27.0 mg (15%). HPLC: 3.59 min. LC-MS: M/Z ESI: 1.38 min, 438.04 (M-1). 



Example 8: Prepatation of N.(S .Benzor01dioxol-S-vlmethvlene4-oyo-1faiazolidin-2- 
yUdepeVben7 ff1?ff1l|fiffnamide 

v 




Yield = 80.0 mg (51%). HPLC: 3.82 min. LC-MS: M/Z ESI: 1.42 min, 387.11 (M-1). 
NMR: NMR (DMS0-d6) 6 13.5 (b s, IH), 7.89 (m, 2H), 7.60-7.65 (m, 4H), 7.15-7.20 
(m, 3H), 6.15 (s, 2H). 

Example 9: Preparation of N-f5-Benzori.31di nxol-S-vlmettivlene-4-oxo-tfaiazoUdin-2- 
vlidaieV4-methvl-beD7 '^«^"lf"P?"'^de 

V 




Yield = 90.0 mg (52%). HPLC: 4.00 min. LC-MS: M/Z ESI: 1.51 min, 401.11 (M-1). 
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Example 10: Preparation of N-rS- BenzorUldioxol-S-vlmetfavlene^-oxo-thiazolidm^^^ 
vlideneVmetfaa^^llfonftmide 



Yield = 16.0 mg (13%). HPLC: 2.85 min. LC-MS: M/Z ESI: 1.17 min, 325.06 (M-1). 



Example U: Preparation of N-r-S-f2.2-Difluoro- henzQri.31dioxol-5-vlmeflivleneM-0xo- 
lhiazQlidin-2-v 1i<teneVbenzene8ulfonamide 



O ^ 

Yield = 91.0 mg (54%). HPLC: 4.33 min. LC-MS: M/Z ESI: 1.66 min, 423.24 (M-1). 
10 NMR: 'H NMR CDMS0-d6) S 13.2 (b s, IH), 7.28-7.93 (m, 9H). 

Exam ple 12: Preparation of N-rS-f2.2-Difl u oro-henzori.31dioxol-5-vlme1hvleneH-oxo- 
thia7j^1idin-2-vKdenel-4-methvl-bCT i^?nftg1i1fir>na"iide 






15 Yield = 90.0 mg (53%). HPLC: 4.52 min. LC-MS: M/Z ESI: 1.65 min, 437.23 (M-1). 
NMR: NMR (DMS0-d6) S 12.6 (b s, IH), 7.30-7.96 (m, 8H), 2.15 (s, 3H). 



wo 2005/01 1686 



PCT/EP2004/0S162S 



Ritam ple 13: Preo a nttinn of N-rS-f2.?.nifliioTo.beiizon.31dioxol-5-vlmethvlgne)-4-<>XO- 



Yield = 18.0 mg (12%). HPLC: 3.55 min. LC-MS: M/Z ESI: 1.39 min, 361.16 (M-1). 
NMR: 'H NMR (DMS0-d6) S 12.9 (b s, IH), 7.43-7.96 (m, 4H), 3.15 (s, 3H). 

Example 14: Ptepatation of BiDh envl-2-sulfomc acid (S-benzori,31dioxol-S-YlmgftYtenM- 



Yield = 28.0 mg (15%). HPLC: 4.27 min. LC-MS: M/Z ESI: 1.70 min, 463.12 (M-1). 
NMR: 'H NMR (DMS0-d6) S 12.6 (b s, IH), 7.97 (d. J = 6Hz, IH), 7.44-7.55 (m, 3H). 
6.91-7.16 (m. 9H), 5.98 (s, 2H). 

Example 15: Prftparation of Pvridine-3-sulfoD ic acid f5-benzori.31dioxol-5-vlmgfcYlene-4- 
nyn-thiazolidin-2-vlid ftnft)-ainide 



lhiazolidin-2-vlidepe1-methanesulfonamide 
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SO 



Yield « 56.0 mg (36%). HPLC: 3.22 min. LC-MS: M/Z ESI: 1.30 min, 388.12 (M-1). 
NMR: 'H NMR (PMS0-d6) 59.08 (s. IH), 8.90 (d. IH), 8.31 (d, y=8.2Hz, IH). 7.62-7.81 
(m, 2H), 7.10-7.30 (m, 3H), 6.16 (s, 2H). 

5 Example 16: Preparation of 3-f4-Oxo-S-Quino1 in-fi-vlmethvlene-thiazolidm-2-vli<iQne 
yiitfaTnnvlV<hiopht5ne-2- carboxvKc acid metfavl ester 



0 ^ 

Yield - 137.0 mg.(74%). HPLC: 2.46 .min. LC-MS: M/Z ESI: 1,33 min, 458.12 (M-1). 
NMR: 'HNMR (DMS0-d6) 59.06 (s, IH), 8.55 (d, J=8.2Hz, IH), 8.30 (s, IH), 8.20 (d, 
10 J=8.2Hz, IH), 8.03 (m. 3H), 7.62-7.70 (m, 2H), 3.80 (s, 3H). 

Pvam ple 17: Preparation of 2-Chloro- N-f4-oxo-S-auiiK)lin-6-vlmetfavleDe-tfaiazQUdio-2- 
ylideneVbenzene^ 'lfonamide 



15 Yield = 60.0 mg (35%). HPLC: 2.74 min. LC-MS: M/Z ESI: 1.40 min, 428.09 (M-1). 
NMR: 'H NMR (DMS0-d6) 59.00 (s, IH), 8.55 (d. J=8.2Hz, IH), 8.32 (s, IH), 8.00-8.20 
(m, 4H), 8.03 (m, 3H), 7.50-7.72 (m, 4H). 





O 



20 
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Rxam ple 18: Pre n amtinn nf j-rS-Bf ^^i^ p.^ldioxol-S-vlme^vlene^XO-tbiazoUdm-a- 
vlideneiailfamovlVlhioDhen e-^-carboxvlicacid 

.0 




w 
d' 

35 mg (0.08 mmol) of 3-(5-Beiizo[l,3]iKoxol-5-ylme%lene-4-oxo-thiazolidin-2-ylidene 
5 sulfeinoyl)-fliiophene-2-caiboxylic acid mefliyl ester (Example 5) were dissolved in 
THF/water, 6 mg of LiOHilaO were added, and the reaction was Mowed by TLC. After 
complete saponification flie reaction medium was acidified to pH 3.5, wh«e upon the 
desired compound precipitated. Washing and dtying afforded 25 mg (70%) of 3-(5- 
Benzo[l,33dioxol-5-yhne1hylene-4-oxo-tbiazolidin-2-ylidenesulfemoyl)-thiophene-2- 

10 carboxylic acid. 

HPLC: 3.20 min. LC-MS: M/Z ESI: 1.05 min, 393.09 (M-1). NMR: 'H NMR (DMS0-d6) 
S 13.2 (b s, 2H), 7.94 (d, J= 3Hz, IH), 7.71 (s, IH), 7.55 (d, J= 3Hz, 1H)„ 7.13- 7.19 (m, 
3H),6.14(s,2H). 

15 Example 19: Pteparation of S-Benzori.31dioxol-5-vhne thvlene-4-oxo-tbiazolidin-2-vlidene 
-Ryanamide 




Hr 

0 

200 mg (0.72 mmol) of 5-Benzo[l,3]dioxol-5-yhnethylene-2-methylsulfenyl-1hiazol-4-one 
were dissolved in NMP to which was added a solution of potassium tert.butoxide in hexane 
20 (1.1 eq.). The colour changed to orange. To this was added as a solid cyanamide (12 eq.). 
The reaction was heated at 80**C under Ar. for 3 L HPLC indicated complete 
transformation.150 ml EtOAc were added and washed with O.IN HCl twice. The organic 
layer was then washed extensively with brine. The solvent was dried and evaporated to 
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dryness leading to a yellowish solid. The erode was purified on Parallel Flex system 
affording a yellow solid, which was dissolved in THF followed hy lequivalent of IN KOH. 
20 ml of water were added and the frozen solution was lyophilised yielding 107 mg (51%) 
of 5-Benzo[l,3]dioxol-5-yhnethylene-4-oxo-thiazolidin-2-ylidene-cyanamide as potassium 

5 salt 

HPLC: 2.97 min. LC-MS; M/Z ESI: 1.30 min, 272.06 (M-1). NMR: 'H NMR (DMS0-d6) 
(potassium salt). 57.36 (s, IH), 6.98-7.07 (m, 4H), 6.08 (s, 2H). 
The following compounds were syntiiesized according to the preparation of Example 19 
using suitable starting materials: 

10 

pyftiti ple 20! Preparation of S-Ben7/>fl.31dioxol- S-vlmethvlepe-thiazolidine-2.4-dione 2- 
(O-meflivl-oximeV - 

o ^'^^ 

HPLC: 3.34 min. LC-MS: M/Z ESI: 1.61 min, 277.19 (M-1). NMR: *H NMR (DMS0-d6) 
15 (parent compound). S 12.1 (s, IH), 7.55 (s, IH), 7.05-7.14 (m, 3H), 6.12 (s, 2H), 3.80 (s, 
3H). 

Exam ple 21: Preparation of 4-Qxo-5-quinoxalin-6-vlme1favle ne-thiazoUdinr2-vlidene- 
cyanamide 




HPLC: 2.51 min. LC-MS: M/Z ESI: 1.07 min, 280.09 (M-1). NMR: 'H NMR (pMS0-d6) 
parent compound). S 12.80 (b s, IH), 9.00 (s, 2H), 8.05-8.32 (m, 4H). 
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Example 22: S-Benzori31dioxol-S-vlmethvlene-2-beD7 Yl^'^''"'-^^«*™'«**'»-^^ 




5-Benzo[l,3]dioxol-5-ylmethylene-2-thioxo-thiazolidin-4-one (100 mg, 0.37 mmol) were 
5 dissolved in EtOH/water, followed by 60 mg of NaiCOa. The reaction was stirred for 30 
min and benzylamine (122 Jil, 3 eq.) was added. Tbe reaction mixture was refluxed for 2 h. 
and flie solvents w«e evt^orated. The crude was purified by Parallel Flex chromato^iaphy. 
rield: 31 mg (23%). HPLC: 3.66 min. LC-MS: M/Z ESI: 1.58 min, 339.13 (M+1). 'H 
NMR (PMS0-d6) S 10.0 (s, IH), 7.54 (s, IH), 7.07-7.37 (m, 81^, 6.10 (s, 2H), 4.72 (s, 



The following compounds were prepared according to the synthesis of Example 24 using 
suitable starting materials: 

IS Example 23: Preparation of 2-Baizvl!mino-S-quipolin-6-vlmet >'y1ft«^ft-thi«?«lidin-^^ 



Yield: 40 mg (27%). HPLC: 2.32 min. LC-MS: M/Z ESI: 1.52 min, .346.13 (M+1). 
RYflmple OA: Preparation o f 7-PmpYlimiii o-5-quinolin -6-vlmetfavlenR-thifl7^1idin-4-^^^ 



Yield: 100 mg (80%). HPLC: 2.45 min. LC-MS: M/Z ESI: 1.32 min, 298.03 (M+1). 



10 2H). 




O 
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Example 25: S-Pen7j>ri.31dioxo l-S-vlmethvlene-l-pTonvlimino-thiazolidm^ 




Yield: 22 mg (14%). HPLC: 2.11 min. LC-MS: M/Z ESI: 1.46 min, 291.03 (M+1). 

5 

]Ry«ni p1e K^'. Preparatioii p f W4.Dimetfav|ftT''^f>-n'""''"^""-^-^fa^g*^'^^g°g^-^- 
methvlimmo-thiazo) idin-4-cme 

. -Vn 

0 ^ 

Yield: 42 mg (22%). HPLC: 1.48 min. LC-MS: M/Z ESI: 1.17 min, 314.05 (M+1). 
10 The HPLC, NMR and MS data provided in the examples described below were obtained as 

followed: HPLC: column Waters Symmeby C8 50 x 4.6 mm, Conditions: MeCN/H20, 5 to 

100% (8 min), max plot 230-400 nm; Mass spectra: PE-SCIEX API 150 EX (APCI and 

ESI), LC/MS spectra: Waters ZMD (ES); 'H-NMR: Broker DPX-300MHz. 

The purifications were obtained as followed: ParaUel Flex Biotage, Preparative HPLC 
15 Waters Prep LC 4000 System equipped with columns Prep Nova-Pak*HR C186 \ua. 60A, 

40x30 mm (up to 100 mg) or 40x300 mm (up to 1 g). All the purifications were performed 

with a gradient of MeCN/H20 0.09% TFA. 



Rya^ ple 27 : Preparation of a phannace utical formulation 
20 The following formulation examples illustrate representative pharmaceutical compositions 
according to the present invention being not restricted thereto. 
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FftiTOulatioiil -Tablets 

A compound of fonnula (I) is admixed as a dry powder with a dry gelatin binder in an 
approximate 1:2 weight ration. A minor amount of magnesium stearate is added as a 
lubricant The mixture is formed into 240-270 mg tablets (80-90 mg) of active 2-imino- 
5 azolinone compound per tablet) in a tablet press. 

Pftrmulation 2 -Capsules 

A compound of Formuhi Q) is admixed as a dry powder with a starch diluent m an 
approximate 1:1 weight ratio. The mixture is filled mto 250 mg capsviss (125 mg of active 
10 2-imino-azolinone compound per capsule). 

Formulation 3 Liquid 

Acompound of Formula (I) (1250 mg), sucrose (1.75 g) and xanthan gum (4 mg) are 
blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a previously 
15 prq)ared solution of microcrystalline cellulose and sodium carboxymethyl cellulose (11:89, 
50 mg) in water. Sodium benzoate (10 mg), flavour, and colour are diluted with water and 
added with sturing. Sufficient water is then added to produce a total volume of 5 mL. 

Formulation 4 - Tablets 
20 A compound of Fonnula (I) is admixed as a dry powder with a dry gelatin binder in an 
approxhnate 1:2 weight ratio. A minor amount of magnesium stearate is added as a 
lubricant The mixture is formed into 450-900 mg tablets (150-300 mg of active 2-imino- 
azolinone conq)Oun(Q in a tablet press. 

25 Formulation 5 - Injection 

A compound of Fonnula 00 is dissolved in a buffered sterile saline injectable aqueous 
medium to a concentration of approximately 5 mg/ml. 
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Rxample 28 : Biological assays 

The compounds of ttie present invoition may be subjected to the following assays: 

a) High Throughput PI3K lipid kinase assay (binding assay): 

5 The assay combines the scintillation proximity assay technology (SPA, Amersham) with 
the capacity of neomycin (a polycationic antibiotic) to bind phospholipids with high 
affinity and specificity. The Scintillation Proximity Assay is based on the properties of 
weakly emitting isotopes (such as ^H, '^I, "P). Coating SPA beads with neomycin allows 
the detection of phosphorylated lipid substrates after incubation with recombinant PDK and 

10 radioactive ATP in the same well, by capturing the radioactive pho^holipids to the SPA 
beads through their specific binding to neomycin. 

To a 384 wells MTP containing 5 jil of the test compound of Formula (T) (solubilized in 6% 
DMSO; to yield a concentration of 100, 30, 10, 3, 1,0.3, 0.1, 0.03, 0.01, 0.001 jiM of flie 
test compound), the following assay components are added. 1) 5 ^1 (58 ng) of Human 

15 recombinant GST-PDRy (in Hepes 40 mM, pH 7.4, DTT 1 mM and ethylenglycol 5%) 2) 
10 |il of Upid micelles and 3) 10 jil of Kinase buffer (pPJ-y-ATP 45nM/60nCi, MgCU 
30mM, DTT ImM, p-Glycerophosphate ImM, Na3V04 100 jiM, Na Chelate 0.3 %, in 
Hepes 40 mM, pH 7.4). After incubation at room temperature for 180 minutes, wifli gentle 
agitation, the reaction is stopped by addition of 60 jil of a solution containing 100 ng of 

20 neomycin-coated PVT SPA beads in PBS containing ATP 10 mM and EDTA 5 mM. The 
assay is further incubated at room temperature for 60 minutes with gentle agitation to allow 
binding of phospholipids to neomycin-SPA beads. After precipitation of the neomycin- 
coated PVT SPA beads for 5 minutos at 1500 x g, radioactive PtdIns(3)P is quantified by 
scintillation counting in a Wallac MicroBeta™ plate counter. 

25 The values indicated in respect of PDKy refer to the ICso (pM), i.e. the amount necessary to 
achieve 50% inhibition of said target Said values show a considerable potency of the 2- 
imino-azolinone-vinyl fused-benzene compounds with re^d to PDKy. 
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The tested compounds according to Fonnula (I) display an inhibition (IC50) with regard to 
PDK7 of less than 10 |iM, more preferred equal or less than 1 (iM. 

Examples of inhibitory activities for test conqwunds 16, 20, 21, 22 & 26 are set out in 
Table 1. 



Example No 


mKyJCfoOiM) 


20 


<1.0 


21 


<1.0 


26 


<1.0 


16 


<1.0 


22 


<1.5 



Table 1: IC50 values of 2-imino-azolinone-vinyl fused-benzene derivatives a^instPDKy. 

b) Cell based ELIS A to monitor PBK inhibition: 

10 Measurement of Akt^KB phosphorylation in macrophages after stimulation with human 
recombinant Complement 5a (C5a) from Sigma (C5788): Raw 264: Raw 264-7 
macrophages (cultured in DMEM-F12 medium containing 10% Fetal Calf serum and 
antibiotics) are plated at 20*000 cells/weU in a 96 MTP 24 h before ceU stimulation. 
Previous to the stimulation with 50 nM of Complement 5a during 5 minutes, Cells arc 

15 serum starved for 2 h, and pre-treated with inhibitors for 20 minutes. After stimulation cells 
are fixed in 4% formaldehyde for 20 minutes and washed 3 times in PBS containing 1% 
Triton X-100 (PBS/Triton). Endogenous peroxidase is blocked by a 20 minutes incubation 
in 0.6% H2O2 and 0.1% Sodium Azide in PBS/Iriton and washed 3 times in PBS/Triton- 
Cells are then blocked by 60 minutes incubation with 10% foetal calf serum in PBSA'riton. 

20 Next, phosphorylated Akt/PKB is detected by an overnight incubation at 4«»C with first 
antibody (anti phospho Serine 473 Akt IHC, Cell Signalling) diluted 800-fold in 
PBS/Triton, containing 5% bovine serum albumin (BSA). After 3 washes in PBS/Triton, 
cells are incubated for 60 minutes with a peroxidase conjugated goat-anti-rabbit antibody 
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(1/400 dilution in PBS/Triton, containing 5% BSA), washed 3 times in PBS/Triton, and 2 
times in PBS and fiirther incubated in 100 ^l of substrate reagent solution (R&D) for 20 
minutes. The reaction is stopped by addition of 50 of 1 M SO4H2 and absoibance is read 
at4S0nm. 

The values indicated reflect the percentage of inhibition of AKT phoshoiylation as 
compared to basal level. Said values show a clear effect of the 2-imino-azolinone-vinyl 
fused-benzene compounds on the activation of AKT phosphorylation in macrophages. 

For example the compound of Example 8, when used at lOjiM, completely inhibits (100 % 
inhibition) C5a-mediated AKT phosophorylation. The compound of Example 10, when 
used at lO-nM, inhibits 80%.of the CSa-mediatedAKT-phPSphorylatipn. . 
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